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CHAPTER XXL 



EXPERIMENTAL STUDY OF CHILDREN, INCLUDING 
ANTHROPOMETRICAL AND PSYCHO-PHYSICAL MEAS- 
UREMENTS OF WASHINGTON SCHOOL CHILDREN. 



I. INTRODUCTION. 

Before euteriiig upon the introduction proper, tlie author may be 
allowed a few remarks. The original part of this work is chietly a study 
of Washington school children; the rest is, in the main, an endeavor to 
present results of the i^rincipal investigations on school children up to 
the present time. 

As to the original part of this study the reader will remember that 
all such work is in its infancy and must therefore be necessarily 
incomplete. 

Many seemingly unimportant details are given, but, as remarked later 
on, to present too many details is less of a mistake than to present too 
few. 

It is hoped that this, with the work of others, may aid in a more 
thorough study of children, on whom the future civilization depends. 

ANTHROPOMETRY. 

Anatomical measurement of children is one of the chief branches of 
anthropometry. Anthropometry is the measurement of the human 
body in general. It is a branch of anthropology, but independent in 
its purpose and methods. 

ARTISTS THE FIRST AKTHROPOMETRISTS. 

In early times measurements of the body were made in the service 
of art. It is in comparatively recent times that anthropometry has 
taken a scientific direction. The artist was interested almost wholly in 
the form and proportion of the huu)an body, and so measured those 
only who were well-formed. 'The empirical investigator is interested in 
the measurements of all persons. The founder of this latter branch of v 
study is the P>elgian statistician, Quetelet. His purpose was to find 
what is typical in man, at the same time making note of the variations 
due to sex, age, race, and social position. 
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PRACTICAL NATURE OF ANTHliOPOMETRY. 

One of the practical aims of measurements of living men is to identify 
personality. It is to give to each individual a "iwsitive, permanent, 
and invariable personality." Tlius when a life insurance policy or a 
certificate of death is to be drawn up, or when it is desired to identify 
some insane person or some one disfigured by sudden or violent death, 
by shipwreck or combat, it would be serviceable had those persons had 
their measurements recorded so that they could be identified Avith cer- 
tainty. Banks and associations for mutual benefit could not be so 
easily swindled by the assertion of the death of a i)olicy holder; im])er- 
sonation of a pensioner or of an heir would be diiiticult, and "those who 
died in battle would not have a nameless grave." 

BERTILLON SYSTE3I OF 3IEASUREMENT.* 

This is an extension of the idea of the Bcrtillon system of measure- 
ments for criminals — a system which aids in lessening crime. Crime 
is encouraged from the difiBculty of distinguishing one i)erson from 
another, so that habitual and professional criminals escape punishment. 

This system, although intended primarily for a practical end, can be 
made of scientific value as far as it goes. Its measurements arc length 
and width of head, distance between zygomatic arches, length of left 
foot, of left middle finger, left little finger, left forearm, and length and 
width of ear. There is a descriptive part including observation of the 
bodily shape and movements. Deformities, peculiar marks on the sur- 
face of the body resulting from disease or accident, and other signs, as 
moles, warts, scars, tattooings, etc., are noted. Experience has shown 
that absolute certainty of identity is possible by the Bertillon system. 
But the full benefits of a practical system of identification can not be 
reached unless applied to all individuals. There might be at first senti- 
mental objections, as has happened in things subsequently of great 
utility to society. No one who intended to be an honorable citizen 
would have anything to fear; but, on the contrary, it would afford i)ro- 
tection to humanity in enabling society to find its enemies. This cer- 
tainty of identification would discourage dishonest voting, assist in 
recognizing deserters from the Army, in enforcing laws, and in facili- 
tating many business matters. 

IMPORTANCE OF MEASUREMENTS OF CHILDREN. 

In the investigation of normal modern civilized man, the most im- 
portant branch is probably the study of children. The importance of 
taking physical measurements of children in school lies in the fact 
that such measurements may be considered as a test for systems of 
physical culture. As pupils are examined periodically to test their 
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mental growth and iinprovejnent, it is just as necessary for their wel- 
fare that their phj'sical condition and development be ascertained, so 
that progress may be gained in body as well as in mind. But there 
must be some standard by which we can measure physical development 
and growth. This can only be ascertained by taking measurements of 
a large number of children of all school ages. Although the physical 
conditions upon which the activity of 7niud depends are so complex, 
and so much is still unknown, yet it can be said with almost a certainty 
that at those ages in which children grow rapidly there should be a 
corresponding reduction in the amount of study required, and this 
should be done even if the pupil is mentally capable of doing more, for 
no pupil should be developed in mind to the detriment of bodily condi- 
tions. The bright scholar, whom parents are too often inclined to 
push, needs it tlie least, especially if his physical condition is inferior 
to his mental. The saying that apples which ripen slowest last the 
longest is as true as it is homely. The systematic collection, then, of 
physical statistics m the public schools will furnish valuable facts for 
the hygienist and the educator 

NORMAL MAN SHOULD BE STUDIED. 

Students of anthropology have confined their attention largely to 
uucn ilized and prehistoric man, and consequently there is very little 
knowledge of modern civilized man, as compared with his less-worthy 
})redecessors or contemporaries. We know more about rocks and brutes 
than about modern man. TVe have made sciences of the two former, 
but a science of the latter hardly exists. The men who have begun 
lately to study modern man have given the abnormal types, such as 
criminals, the insane, inebriates, paupers, etc., the advantage of their 
investigations. It is time that similar investigations should be made 
upon average normal men, who are the foundation of every community. • 

Also men of talent, great talent or genius, should be studied 5 for if it 
is imi)ortant to study the criminal in order to find the causes of crime, 
and thereby prevent or lessen it, it is perhaps more needful to investi- 
gate the man of talent or genius, in order to learn those conditions and 
characteristics that lead to success in life.' 

OBJECTIONS TO PSYCHO-PHYSICAL METHODS. 

Objections are frequently made to the present psycho physical methods 
of studying man. It is said that too much importance is attached to the 
physical side of man, as though the soul and mind could be measured 
by an instrument of precision. It is not intended here to enter upon a 
special discussion of this subject, about which there may be difference 
of opinion. The measurements made are measurements of the body 
or of physical effects in the body arising from either physical or mental 
causes or from both causes. 

When, for instance, an instrument to measure pain, as a temporal 

• 1 See article ou "Euiile Zola"' by author, Opcu Court, Aug., 1898. 
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algoineter,' is pressed against tlie temple with gradually increasing 
force, and the subject tells as soon as the increasing pressure becomes 
in the least disagreeable — we will say that when the pressure reaches 
2,000 grams it begins to feel disagreeable — the question arises as to 
what does this 2,000 grams pressure measure. It is not true to say 
that this is wholly a physical measurement, much less to say that it is 
wholly a mental or emotional measurement. It seems to be simpl}"^ an 
approximate measurement of the combination of these three elements. 
In the present state of knowledge it would be hazardous to say which 
element enters most into the measurement. 

The impression is sometimes formed from reading descriptions of 
instruments and details of long series of experiments, that psycho- 
physical study ignores introspection ; but this is a misconception. 

It is natural that most investigation in comparatively new lines 
should take up the more elementary phenomena. Introspectional states 
of consciousness are perhaps the most complex, and it would have been 
premature to enter into their consideration before the simpler states 
had been thoroughly studied. There should be extensive investigation 
of introspection; it should be considered exiierimentally under definite 
conditions, etc. Speaking of the common error which makes experi- 
mental psychology a mere study of sensation and reaction time, Miin- 
sterberg says: 

Association and attention, memory and judgment, space and time, feelings and 
will, etc., these are the problems of study where the future of experimental psy- 
chology lies. 

TRUTH FOR ITS OWN SAKE. 

Notwithstanding the practical utility of anthropometry, which we 
have stated above,'^ objection is sometimes made that it, as well as other 
phases of scientific investigation, can not always be of immediate use. 

The question is often asked as to tiie utility of experiments of this 
nature. The commercial or utilitarian spirit does not yield the best 
results, though it sometimes brings quick and paying returns. But 
in all experimental work much is done that subsequently is seen to 
have been unnecessary. This is mainly because the real siguilicance 
of any initial truth can not be known until the discovery of other truths 
has been made. The purely practical point of view^ sometimes assumes 
that we ought to know beforehand what an experiment is going to prove, 
as though the investigation were but an interesting pastime, for, of 
of course, there would then be no necessity for the experiment. 

In an empirical investigation new lines of study require much more 
detail. As a rule, it is better to have too many data than too few; 
for to assume in a preliminary inquiry what material is important and 
what not important is premature. To exclude material on theoretical 
grounds at the outset is to allow presuppositions undue iutluence. A 



' See Part V, Instruments of Precision. 
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laboratory inquiry maybe continued a year or more, and often the result 
of all the labor may be stated in one page or one sentence; or there 
may be only a negative conclusion, but tbis is no reason that an inves- 
tigation should not be undertaken. IS^egative results may be useful for 
future study in indicating what methods or material to avoid. 

Certain objections are sometimes made to new and necessarily incom- 
plete lines of work. The type of objections referred to would hardly be 
made by investigators. Thus, it is sometimes said that unrelated facts, 
like a pile of bricks, do not make a house; but the answer is, you cau 
not build a house or form a science without these separate facts; they 
are the material itself. It may be asked what is the use of knowing, for 
instance, that one group of children are more sensitive to heat than 
another group. We think there is some use, but we will waive that. 
The point of view suggested by these and similar objections overlooks 
the fact that such objections would have applied to all sciences in their 
early stages. If, for instance, individual facts about children, even if 
their immediate use is unknown, are not important, what is important 
in life? Many such objections would involve a discussion of points of 
view of life which it would be out of place to consider now. But it 
may be said, in general, that the primary object of science has always 
been truth for its oicn sake^ and under the inspiration of this ideal many 
discoveries of the greatest utility to humanity have been made. 

METHODS OF STUDY. 

To establish the measure of work according to the strength of the 
individual is fundamental to the economy of health. This is especially 
true of children, but the difficulties here are greater than in adults, 
owing to the changes caused by growth. Overtaxing of the powers 
here leaves its mark generally throughout the whole future life of the 
child. IsTo question, then, can be more important for the school, accord- 
ing to Combe, than : 

[a) What is the maximum work suitable to a child in the diflerent 
periods of development in its school life? 

(6) Can this maximum be i)ijurious at certa^in times, when ail the 
vital force may be required for growth"? 

We must first know the physiology of normal growth, whether it is 
regular and when it increases or decreases in rate, and what influences 
this increase and decrease. There are two methods of pursuing such 
an iiu^estigation — the collective method and the individual method. 

The collective method consists in measuring large numbers of chil- 
dren of every age, and obtaining the average or mean for each age, 
the value of which is in proportion to the number measured. Quetelet, 
of Brussels, was one of the first to use this method, but he only meas- 
ured ten of each sex, which is too small a number to give any certainty 
to the results. Of much more importance are, for instance, Dr. Bow- 
ditch's measurements of 24,000 Boston school children. This method 
ED 98 03 
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was employed by Alex. Hertel in Deumark, who measured 28,384 children 
in the different public schools. Axel Key in Sweden measured 1.>,0(H), 
most of whom were in the high schools; Erismanu gives results from 
3,000 children in Moscow, Pagliani for 2,010 in Turin. Kotelmann in 
Hamburg- made very careful and extensive measurements^ but O'.i a 
limited number. 

The individual method was employed by Liharzik in Vienna, who 
investigated 200 from 8 to 14 years of age, measuring them each year. 

The resulis of botli methods arc not always exact. Most authors 
have, for example, considered children as being 9 years of age who 
were anywhere between the ages of 9 and 10, Others have more cor- 
rectly recorded them at their nearest age. The result is that the averages 
of difterent authors are not lor exactly the same years of age. Louis 
Eoux, of Switzerland, employed a new and much more exact method, 
which consisted in following the month of birth, instead of the year, so 
that there w^ere twelve groups. Thus, it was found that children born 
in summer were larger than those born in winter, a fact that may prove 
to be of some significance. 

WHAT IS A NORMALLY DEVELOPED CHILD? 

This question might be answered, but only within certain limits, 
owing to the variation and complexity of the human species. A method 
of inquiry would be to seek out the positively abnormal children and 
find what characiteristics are peculiar to them. The remaining children 
in a general way might be called normal. 

At present the desire is to find the norm, the average, the type or 
types of the great mass of children. This can be done only by meas- 
urements on large numbers, these measurements to be summarized 
according to the statistical method. 

It is a common saying that "almost anything" can be proved by sta- 
tistics. This may be true with their wrong interpretation. Yet with- 
out statistics there is little or no basis for opinion or conclusion. Every 
additional observation through counting, measuring, or weighing, 
every repetition of an exxieriment, when applied to large numbers, les- 
sens the amount of error, giving a closer a])proximation to truth, 
against which preconceived ideas or theories have little weight. 

According to Hasse, one of the aims of anthropometry is to find the 
normal relation between mental and physical development. The close 
relation of anthropometrical measurements of school children to hygiene 
will be evident when it is asked within what general limits shall growth 
in height, weight, strength, etc., be considered as representing a healthy 
normal child. In our present state of knowledge it would be hazardous 
to define a normally developed child. 
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ANTHROPOMETRY AND ABNORMALITIES. 

There is doubtless in the early periods of life, up to adult age, a cer- 
tain relation of bodily organs to one another. A vrant of sucli relation 
may produce abnormalities, which in turn may give a lack of grace, 
symmetry, or beauty to the human body. If such a relation is to be 
generally established, so that we may know within certain limits what 
can be considered the proper bodily proportions, measurements of 
large numbers of children at different ages and stages of growth must 
be made. Hence the only way to a definite knowledge as to the devel- 
opment of the human body will be through long and painstaking 
investigati ons. Thus the causes of homeliness, lack of beauty, deformi- 
ties, and the like may be more definitely ascertained. This in turn may 
hell) in their prevention. Such abnormalities affect not only beauty, 
but, what is more important, health. V/hen abnormalities are discov- 
ered early in youth there is more opportunity of avoiding their evil 
effects. The relation of these body abnormalities to disease may prove 
of practical importance. Thus Hildebrand, an experienced investigator, 
remarks that delicate slender people are nuich more subject to typhoid 
fever than to consumi)tion ; another says of t!ie same class that they are 
much more inclined to nervous troubles than other people. Another 
pliysicmn of large experience asserts that wliere chest and trunk remain 
undeveloped the head and extremities are much more developed. 

Beneke in Marburg has shown that the relation between the size of 
the heart and the circumference of the arteries is gradually changed 
during the growth of the bodj^, and that there is a consequent varia- 
tion iu blood i)ressure. This is specially true at puberty, when the 
heart increases very fast in volume; for the arteries increase much in 
length with the increase of length of body, but their diameter is rela- 
tively little increased, so that much more work is required of tho 
heart. Thus the growth in the length of body can be of the greatest 
importance to the development of the heart. Should this growth be 
irregular or abnormally fast, serious difliculties may arise, and Beneke 
has endeavored to show that herein lies the cause of the development 
of consumption at puberty. The importance, therefore, of determin- 
ing the normal rate of growth is evident. 

We have mentioned these general opinions of experienced physicians 
and specialists as an indication of the utility of the anthropometry of 
the future. 

The following is a measurement blank being used by the author iu 
the study of children: 

Ko. . 

Name, ; datf^ ; school grade, ; name of observer, ; 

sex. ; (late of birth, ; age in years and months, ; color of hair, 

; of eyes, ; of skin, ; first boni, ; second born, ; later 

horn, . 
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AXTlIUOPO.MKTlilCAL. 

Weight, ; lung capacity, ; depth of chest, ; width of chest, 

; circuinfcrence of chest, ; hci<;ht, ; sitting height, ; 

strength of lift, ; of arms, ; of riglit-hand grasp, ; of left-hand 

grasp, ; total strength, ; is the suhject left-handed ? ; niaxiiunm 

length of head, ; maximum width of head, ; ce])halic index, ; 

distance between zygomatic arches, ; between external edges of orbits, ; 

between corners of eyes, ; length of nose, ; width of nose, ; height 

of nose, ; nasal index, ; length of ears, right, ; left, ; 

length of hands, right, ; left, ; width of mouth, ; thicluiess of 

lips, . 

PSYCHO-rilYSIOLOOlCAL. 

Least sensibility to locality, right wrist, ■ ; left wrist, ; least sensi- 
bility to heat, right wrist, ; left wrist, ; least sensibility to contact ou 

the skin, ; least sensibility to pain by pressure of two points, ; least 

sensibility to pain by pressure, right temporal muscle, ; left temporal muscle, 

; least sensibility to smell, right nostril, ; left nostril, ; least 

sensibility of muscle sense to weight, right hand, ; left hand, ; pulse, 

; respiration, . 

SOCIOLOGICAL. 

Nationality of father, ; nationality of mother, ; nationality of grand- 
father, father's side, ; mother's side, ; nationality of grandmother, 

father's side, ; mother's side, ; occupation of parents, • education 

of parents, . 

ABILITY IN STUDIES. 

Bright, dull, or average, in general, ; in arithmetic, ; algebra, ; 

grammar, ; drawing, ; geography, ; history, — ; music, ; 

reading, ; spelling, ; penmanship, ; German, ; French, 

; Latin, ; Greek, ; geometry, ; physics, ; science, 

• ; manual labor, ; etc., . 

(Answer after each study and for other studies not mentioned. When in doubt aa 
to brightness or dullness, mark person average.) 

AUNOHMAL OR PATHOLOGICAL. 

If abnormal or peculiar, name in what way, ; ujiruly, ; sickly, ; 

defects in speech, ; defects in sight, ; defects in hearing, . 

Palate, ; aural asymmetry, ; cephalic, ; palpebral fissures, 

; frontals, ; expression, ; hand balance, ; nutrition, ; 

pigmentation, ; ptosis, ; rachitism, ; epilepsy, ; lordosis, 

■ ; kyphosis, ; scoliosis, : other defects, . 

MemarJis : 



II. WASHINGTON SCHOOL CEIILDKEN. 

Wasbiugton is a residential city with comparatively few foreigners. 
The well-to do and poorer classes among the whites are more equally 
divided than in most cities. There is a very general representation 
from all States among the residents. For these reasons a study and 
measurement of the school children of Wasliington may be capable of 
more general application to Americans as a whole. 

In the study of the Washington school chiklren several lines of iuves- 
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tigation have been followed. Que is a special study of 1,074 cliildren, 
which considers cephalic index and sensibility to heat and locality upon 
the skin, with relation to sex, mental ability, and sociological condi- 
tion. It is based upon measurements by the author. 

Another is an anthropometrical and sociological study of all the 
school children, based upon measurements by the teachers. 

A third is a purely psychological inquiry as to comparative mental 
ability in the different school studies as reported by the teachers. 

A fourth is a study of the abnormal children in the schools as reported 
by the teachers. 

TEACHERS OF WASHINGTON SCHOOLS. 

Through the kindness and interest of the Superintendent of the 
schools of Washington, and of the teachers under his supervision, this 
study of the school children was made possible. 

As to the value of such work, we can do no better than give the 
opinion of the celebrated anthropologist A^irchow. In speaking of the 
teachers of Germany, who assisted in the investigation of the school 
children, Virchow says that those teachers were following out the end 
for which the schools strive — that is, self-knowledge; for such investi- 
gations aid in the question as to the origin of a people, that a nation 
may know itself. 

CONCLUSIONS AS TO WASHINGTON SCHOOL CHILDREN. 

For the convenience of those who may not go further into this 
inquiry, we give below the conclusions from our investigations of the 
Washington school children: 

CONCLUSIONS AS TO 1,071 CHILDREN SPECIALLY STUDIED. 

1. Dolichocephaly, or long-headedness, increases in children as ability 
decreases. A high percentage of dolichocephaly seems to be a concomi- 
tant of mental dullness. 

2. Children are more sensitive to locality and heat on the skin before 
puberty than after. 

3. Boys are less sensitive to locality and more sensitive to heat than 
girls. 

4. Children of the nonlaboring classes are more sensitive to locality 
and heat than children of the laboring classes. 

5. Colored children are much more sensitive to heat than white chil- 
dren. This jirobably means that their power of discrimination is much 
better, and not that they suffer more from heat. 

CONCLUSIONS AS TO ALL THE SCHOOL CHILDREN. 

6. As circumference of head increases mental ability increases.^ 

7. Children of the nonlaboring classes have a larger circumference 
of head tlian children of the laboring classes. 



' It being mideratoocl that the race is the eame. 
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8. Tbc liead ciiciuufereucc of boys is hwger than tli:it of girls, but.iii 
colored children the girls slightly excel the boys in ciriuiiifereiicc of 
head. 

0. Colored girls have larger circumference of head at all ages than 
"white girls. 

10. An important fact already discovered by others is that for a cer- 
tain period of time before and after puberty girls are taller and heavier 
than boys, but at no other time. 

11. White children not only have a greater standing height than 
colored children, but their sitting height is still greater; yet colored 
children have a greater weight than white children — that is, white chil- 
dren, relatively to their height, are longer bodied than colored children. 

12. Bright boys are in general taller and heavier than dull boys. 
This confirms the results of Porter. 

13. While the bright colored boys excel the dnll colored boys in 
height, the dull excel the bright in sitting height. This seems to indi- 
cate a relation or concomitancy of dullness and longbodiedness for col- 
ored boys. 

14. The pubertal period of superiority of girls in height, sittirig height, 
and weight is nearly a year longer in the laboring classes than in the 
nonlaboring classes. 

15. Children of the nonlaboring classes have, in general, greater 
height, sitting height, and weight than children of the laboring classes. 
This confirms the results of investigations by Eoberts, Baxter, and 
Bowditch. 

10. Girls are superior to boys in their studies (but see conclusion 10). 

17. Children of the nonlaboring classes show greater ability in their 
studies than children of the laboring classes. This confirms the results 
of others. 

18. Mixture of nationalities seems to be unfavorable to the develop- 
ment of mental ability. 

19. Girls show higher percentages of average ability in their studies 
than boys, and therefore less variability. This is interpreted by some to 
be a defect from an evolutionary point of view, but see conclusion 16. 

20. As age increases brightness decreases in most studies, but dull- 
ness increases except in drawing, manual labor, and i)enmanship; that 
is, in the more mechanical studies. 

21. In colored children brightness increases with age, the reverse of 
what is true in white children. 

CONCLUSIONS AS TO CHILDREN WITH ABNORMALITIES. 

22. Boys of the nonlaboring classes show a much higher percentage 
of sickliness than boys of the laboring classes. 

23. Defects of speech are nuich more frequent in boys than in girls. 

24. Boys show a much greater percentage of unrulinesfs and laziness 
than girls. 
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25. Tlie (lull hoja liavo the liijjlicst per cent of nnriiliiiess. 
20. Abnormalities in cliildrcii are most frequent at dentition and 
iniherty. 

27. Children with abnormalities are inferior in height, sitting height, 
weight, and circumfereiice of head to children in general. 

Sectiox a. 

A SPECIAL STUDY OF 1,074 SCHOOL CniLDREX, CONSTD ^TilNG CEPHALIC INDEX 
AND SENSIUILITY TO HEAT, AND LOCALITY ON THE SKIN, WITH RELATION TO 
MEN'TAL ABILITY, SOCIOLOGICAL CONDITION, SEX, AND PUBERTY. 

All the measuremeuts of this part of the investigation were made by 
the writer. There were in all more thau 1,000 pupils specially studied, 
52G boys and 548 girls. 

The representative or typical schools were visited, and a room was 
set apart for making the measurements. It required about twenty 
minutes to measure each jinpil. There were generally four i)upils in 
the room, so that each one saw three measured before his or her turn 
came. The endeavor was to make all the conditions, as far as possible, 
similar for each pui)il. Exi)eriments were made ui)on the right hand 
or wrist first, then upon the left hand or wrist. 

The pui)ils were selected according as it was convenient to send them 
in, so as to interfere as little as possible with their regular school 
duties. 

After the measurements had all been made the teachers were 
requested to mark the pupils bright, dull, or average in general, and 
also to mark them in those special studies in which they were bright, 
dull, or average; and wheu in doubt to mark them average, so that 
there might be less liability to error in regard to the bright and dull, 
which are the two classes we specially desire to compare in all these 
investigations. 

It may be objected that the teachers would tend to select the bright 
rather than the dull. After careful inquiry, we do not think this was 
the fact. But admitting it for the sake of argument, the teachers then 
might place more of the dull than of the bright under the head of 
average. But even in this case our main purpose would be served, 
which is to compare the bright and dull. 

As an illustration, we give one of the detailed tables made by copy- 
ing irom the original cards or slips. Each number in column 1 of the 
specimen table that follows stands for one pupil. 

Con}plete summaries of all the detailed tables are called "tables of 
anthropometrical measurements," which are given in section E, pages 
1052-1094. 
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MEASUREMENTS OF THE CRANIUM. 

The measurcinents of tlie criiniiiin are perhaps the most iinportaut, 
as it incases the brain. It is also prob;vble, for the same reason, that 
defects of the cranium are more significant than tlioso, in other portions 
of the body. It is sometimes said that in general the nearer a physical 
defect is to the brain, the more significant it is. In this connection it 
may be mentioned that a high palate is a frequent accompaniment of 

mental feebleness — a sign 
of congenital defect. 

The two most common 
mcasutenients of the head 
are its maximum length 
and maximum width. In 
order to compare the 
length and breadth con- 
veniently the width is 
multiplied by 100 and 
divided by the length, 
giving the cephalic index, 
which is one of the most 
Fig. 1. Caiiipera (Broca). important measurements 

in anthropology. When 
this index is 75 or less the person is considered long headed or 
dolichocephalic; when it is more than 75 and less than 80 the head is 
called medium or mesocephalic, and when the index is from 80 to 85, 
inclusive, the individual is said to be broad headed or bracbycephalic. 

The instrument used to measure the head is tlie callipers, represented 
in fig. 1. 

SENSIBILITY TO HEAT. 

There have been found on the body what are called femperaiitre fipots 
(Goklscheider and Blix). They are arranged in lines or in chains; thus 
in fig. 2 are represented the cold and warm spots of tlie upper side of 
the forearm. 

The temperature sense seems to have special cold nerves and warm 
nerves which blend with the nerve of touch; thus specific cold and 
warm sensations are felt at points or areas on the skin which corre- 
spond to the ends of the temperature nerves. This extends the doc- 
trine of the specific energy of the senses. 

The least sensibility to heat was determined by the thcrmaisthcsio- 
meter of Eulenburg (fig. 3). 

This is au instrument consisting of two thermometers fastened 
together, as seen in the figure. The electrical arrangement for chang- 
ing the temperature of the instrument was not employed. The left- 
Land thermometer (A) was heated until it registered about 10^ higher 
temperature than the right-hand thermometer (B); then the two ther- 
mometers were placed on the palmar surface of the wrist in a line at 
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Fifi.2. Temperature spots (Euleuburg). 



rignt angles to the length of the wrist; the subject was asked which 
was the warmer, and ou replying correctly the thermometers were held 
on the skill until the subject could not 

tell which was the warmer; at this in- vaum. 
stant the difference in degrees between *-.•.*!; ';*'V'' -:'<-.' ' 
the thermometers was read. This dif- *'*\;**'"- *. ' ^-^C'r] "'.'H- 
ference mnst be regarded only as a reJa- 
tivc indication of the least sensibility to 
heat. Distinguishing small differences 
of temperature indicates acuteness of 
sensibility to heat; or, on the other hantl, 
the greater the difference of temperature required to be perceived by 
the subject, the greater the obtuseness to heat. Thus if C can not tell 
the difference between the twothermometers after 
their difference is less than 3^ and D after it is 
less than 2^, D is more acute to heat by 1° than C. 



STRENCrTII OF HAND GRASP. 

The strength of hand grasp is measured by the 
dynamometer. This instrument (fig.4)issqueezed 
in the hand while the arm is held out horizontally 
from the side of the body. The strength of the 
right hand was generally taken tirst. The dyna- 
mometer is to some extent a sociological instru- 
ment, in distinguishing those who do manual 
labor from those who do not by the greater 
strength of han<l in the former. 

SENSIBILITY TO LOCALITY ON THE PALMAR SUE- 
. . ,» v.^^ „ FACE OF THE AVRIST. 

A ^ B 

The capacity of distinguishing points on the 
r:o.3.Thenu.'cstLesiou.ct6r. i^Q^^y the scnse of toucli is callcd the sense 

of locality. The palmar surface of the wrist was the part of the body 
chosen, owing to its convenience for making the experiment. The 
sense of locality on the skin 
varies in acuteness accord- 
ing to the mobility of the 
part, increasing in the ex- 
trcinities toward the fingers 
and toes. 

The instrument used in 
determining the least sen- 
sibility to locality is the 
a'sthesiometer (fig. 5). 

Tlie two points, as seen in the figure, were drawn 15 millimeters 
apart. The pupil closed his eyes, and the two points were made to 





Fig. 4. Dviiaiuometer. 
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touch simultaiieoiisly tlie skin on the pahnar surfuco of the wrist. 
He was asked if he felt one or two points. In case he felt only one 
point, the instrument was raised and the points were moved farther 
apart. If he felt the two points, they were moved closer together. J ust 
as soon as he became uncertain in either case, as to whether there were 
one or two points touching the skin, the distance between the points 




was read in millimeters as recorded by the scale on the rod. It takes 
more acuteness to distinguish two points on the skin the closer the 
points are to,2;ether. The distance of the two points from each other, 
when the pupil is in doubt, is taken as a measure of his sense of local- 
ity. The less the distance the more acute is his sense, and the greater 
the distance the more obtuse his sense of locality. 

KESULTS OF INVESTIGATIOX. 

It is a general priuciple in new lines of inquiry to regard the results as more or 
less tentative according to tlie number of experiments made. In this work the 
results depend upon averages, which are valuable according to the whole numbera 
from which the avera.ges are made. The conclusions, therefore, Avill be more trust- 
worthy the larger the numbers measured. In many instances those numbers are 
not as large as we would desire; but we hope this will induce some investigator to 
make exiierimonts upon larger numbers. 

Table A. — Boijs. 

["Boys " moans white boys. When colored children are meant, it is so slated.] 



Class. 



Bright... 

Dull 

Average . 
Unruly c . 

Total ... 
Avcrasre 



237 



137 



Cephalic 
index. 



Y.M 

fDolicho. 20 

12 4{Meso...l21 
Kr.rachy . 90 
liDolicho. 21 

13 ] meso ... 56 
ilBnichy . 59 

fUolictio. 17 

142 12 l^nieso ... 58 

I [Jrachy . 67 

{Doliclio. 4 

Meso ... 3 

Brachy . 3 



Least 
sensibility to 
locality, h 



Eight 
wrist. 



lo; 14 5 



526 , 



12 9 



Mm. 



3, 791 
16.1 



2, 222 
16.2 



2, 426 
17.1 



150 

15 



Dolifiho. 62 
Meso ...238 
Brachy .225 



S, 589 
16.4 



Left 
wrist. 



Strength of 
grasp. h 



Right 
hand. 



Mm. 

3,559 
15 



2, 133 
15. 6i 



2, 315 ] 
16.3, 



145 
14.5 



Kilos. 

4,687 
19.9 



Left 
baud. 



Kilos. 

4, 331 
18.3 



3, 369.5 3, 161 
24. 6 23. 1 

2, 644 I 2, 501. 5 
18. 6 17. 7 



291 
29.1 



277 
27.7 



Least 
scii.sibility to 
heat. 6 



Right 
wrist. 



900. 49 
3.80 

597. 50 
4. 36 

646. 25 
4. 62 

42.50 
4. 25 



8, 152 10, 991. 5 10, 270. 5 2, 186. 74 
15.5 20.9 10.6 4.17 



Left 
wrist. 



828. 09 
3.51 

551.25 
4. 05 

603. 



P.et. 



4.34j| 

44. 00 \ 
4. 40 / 



40 



2, 027. 09 
3.89 



5! 



r.ct. 

51 



P.ct. 
41 

44 

49 

30 



45 



a Average ago only is given, as the nnmber is too small for divisions according to age. 

h In colnnins for locality, strength, and heat botii totals and averages are given. 

cOnly 10 boys were reported unruly; no girls of the 548 (table 13) were reported ui.ruly. 
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Sliajx' of head, — It will be seen fi oui Table A that a large proportion of the boys are 
broad-hcadod rather than long-headed. Long-hcadedness, or dolichocephaly, seems 
to be an unfavorable sign, for the bright show the smallest percentage, the average 
next, and the dull the largest percentage; the unruly boys have a large percentage 
of long heads. 

SeiifihUily to heat, — The bright boys are the most sensitive to heat; but there is 
no further parallelism between sensitiveness to heat and mental abilitj'-, for the 
average boys are less sensitive than the dull boys. 

■Stroif/th of hand (jrasp,^ — There seems to be no relation between strength of hand 
and mental ability. Strength of hand depends more upon sociological conditions; 
that is, those children who througb forc^ of circumstances are compelled to work 
outside of school hours and are sometimes kept out of school for this purpose, 
naturally develop their strength. The percentage of dullness among such children 
is liable to be large, and this may account for the dull boys having comparatively 
greater strength of hand grasp. 

Sennibility to locality. — (Jomparing girls with boys, the girls are more sensitive than 
the boys. In general, botli boj s and girls are more sensitive to locality and heat in 
the left hand than in the right. 

Table B.— Girls, 



Class. 



Bright.. . 

Dull 

Average . 

Total . . . 
Average 



'A 



Cephalic 
index. 



Least 
seiisilfility to 
locality. 



Right Left 
wrist. -wriBt. 



Mm. 



13 7 



r. M. Mm. 

I fDolicho. 33^ „ 

269 12 lO^Meso . . .137 V,"'' 
I jllirachy . 98)1 

J 13 8|Me!!f.!: ^SlV252 k068 

I ilRrachy. G7'l ^^'^ 

J 13 oteo'":58iM?f>«38 



Strength of 
grasp. 



Pight Left 
hand. hand. 



Kilos. 



3,667 5 4,529.2 



UBrachy. 50 



15. 3 14. 2 



1C.9 



2,517 
17.1 



2, 096. 5 
16.3 



fDolicbO- .59) 

.^Me.so ...265U, 112 17,573.5] 9,142.7 
lUrachy .22iJ 

14.91 13.91 16.8 



Kilos. 

4,204 
15.7 

2, 419. 2 
16.5 

1, 974. 5 
15.3 



8, 597. 7 
15.8 



Least 
sensibility to 
heat. 



Eight 
wrist. 



1,122.11 
4.19 

684 00 
4.62 

CI 2. 25 
4.71 



2, 418. 36 
4. 43 



Left 
wrist. 



III 

"Sell 
1^ 



1,023. 731 
3. 82 / 



P.ct. 
12 



631.25 1 
4. 27 / 



561.99 
4 



. 99 1 

.32/ 



2, 215. 97 
4. 06 



P. ct. 
51 

47 

44 



48 



P.ct. 
37 

45 

43 



40 



In making conclusions from Table B we will compare the results with those of 
Table A. 

Shape of head. — Bright girls have a larger percentage of long-headeduess than dull 
girls. The reverse is the case with boys. 

Sensibility to heat, — The bright girls are most sensitive to heat. Compared with 
the boys, the girls are less sensitive to heat. 

' There is objection to comparing strength of hand grasp according to average 
age; but as remarked before, the numbers are too small for division according to 
ages. Yet we have thought best to give these comparisons of hand grasp. 
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Tablk C.—B<Ialio» ef sciisibUitii to ahUiti/ in (liferent studies. 



[Pupils reported liy tUo tL\icliers as bright, average, or dull iu aiitbiuetic, hinijua^e, and drawinp ] 



Divisions accordin to abil ■ 
ity in ditibrenr st udies. 


6 

s 


Number of indi 
viduals. 


5) 

tn 
a 

3) 

to 
a 

< 


ft 
- 9 
" o 
bt>a 

H a 

o 3 
>-? 3 


•3 - 

"p. 

5 " 
- ° 

3- 


■ 

o a 


Least sen- 
sibility to 
locality. 


Strength of 
hand grasp. 


Least sen- 
sibility to 
boat. 


Right 
wrist 


Left 
wrist 


Riffht 
band 


Left 
band 


Right 
wrist. 


Left 
wrist. 




lioys: ... 






Tr Mo 




I . ct. 


Jr ct. 


— 

r ct 


3Im 


Mm 


Kilos. 


Kilus 


OR. 


^ R. 


Uriclit in flritlircfttic . . , 


I 


108 


10 




7 


49 


44 


15.5 


14 6 


13.8 


13 2 


3 35 


3.00 


Dull in aritliUiBttC ..... 


2 


45 


12 


0 


17 


45 


38 


15 0 


15.4 


\H 


15.9 


3. 56 


3.27 


j^-vcra^c in aritiimGtic. 




48 


10 


8 


13 


37 


50 


16 3 


15.6 


14.5 


13. 9 


4 22 


4 03 


-Bri^'ht in language 


4 


56 


10 


11 


4 


50 


46 


18 5 


15.2 


15.5 


14. 7 


3 54 


3 70 




5 


2<j 


13 


3 


23 


40 


37 


15. 9 


16. 2 


21 9 


21 3 


4. 40 


3. 99 


-A.vcragG iu lnngn?ige 


Q 


50 


11 


6 




*in 

ov 


00 


16.6 


15 8 


10.8 


IG 8 


4 25 


4 17 


l^rifilit in drawing ..... 




57 


10 


7 




0* 




16 4 


14.6 


14.2 


13 4 


3 18 


3 25 




8 


23 


11 


9 




54 


40 


15 5 


15.6 


15.6 


15.5 


3.92 


3 32 


j^Lverage in drawing . , . 




2G 


10 


10 


10 


45 


45 


15.9 


15.3 


14.6 


13.8 


3.59 


3.75 


Girls: 




























Bright in arithmetic . . . 


10 


73 


10 


10 


20 


51 


29 


14.5 


13.4 


12.7 


11.8 


3.97 


3 39 


Dull in aritlimetic 


11 


U 


12 


6 


9 


47 


44 


17.1 


14.8 


13.9 


13.7 


4. 15 


4. 03 


Average iu arithmetic . 


12 


16 


10 


4 


7 


50 


43 


13.2 


12.9 


11.5 


11.0 


4. 20 


3. 78 


Briglit in language 


13 


73 


13 


11 


9 


01 


30 


14.4 


13.5 


20.0 


18.3 


3 88 


3.86 


Dull in language 


14 


44 


15 


8 


10 


59 


31 


14.6 


13.9 


20.2 


19.2 


4. 44 


3.99 


Average iu language .. 


15 


25 


14 


4 


8 


52 


40 


14.2 


13.0 


19.7 


18.3 


3.48 


3.32 


Bright iu drawing 


10 


30 


12 


7 


8 


55 


37 


13.7 


12.7 


16.3 


14.9 


3.77 


3. 15 




17 


18 


12 


9 


17 


22 


61 


17.4 


14.6 


15.1 


14.7 


3.90 


3.85 


Average iu drawing . . . 


18 


13 


12 


0 


9 


30 


61 


13.1 


12.8 


13.8 


12,7 


3.96 


3. 87 



In Table C we drsirc to find wliat relation, if auy, may exist betweeii the sensi- 
bilities, cephitlic index, and degrees of ability in different lines of study. 

The aritLinietical faculty is most strikingly developed^ if v.'e consider as an indica- 
tion the comparatively large number of bright pnpils. This number is more than 
double iu many instances the number of bright lu other studies. The exception is 
with the girls, -where the same nnmber arc bright in both language aud arithmetic. 

It is striking to notice that, in general, the per cent of dolichocephaly or long- 
headcdnesa increases as ability decreases. Thisai^plies to the different studies. The 
strikiug exception is with the girls bright in arithmetic. This is the more ditTiciilt 
to explain, because the girls, as a whole, have about the same percentage of dolicho- 
cephaly as the boys (Tables A andB). Comparing this table with the others a 
relatively high per ceut of dolichocei)haly is found to be to a certain extent a char- 
acteristic of dullness. 

The average age of boys iucreascs as we approach the dull boys. 'J his is true of 
the girls, if vre compare only the bright and the dull, the average age of the latt<T 
being liigher than that of the former. This may be due in the main to the fact that 
the dull have not been promoted iu due course, aud hence are found associated iu 
the different grades with pupils younger than themselves, v/ho have advanced by 
regular stages. 1'hey stay out or are kept out of school very often on account of 
the difticultics they meet in their studies. Many dull ch.idren become discouraged 
and embrace everj' opportunity to reuuiin away from school. 

It will be seen from the table that, with few exceptions, tho bright have the least 
strength of hand grasp, which increases in the average aud reaches its maximum iu 
the dull. One reason for this may be of a sociological nature. For, as just men- 
tioned, the dull may be absent from school more, and work more with their hands. 

In examining Table D it becomes evident that both boys aud girls arc more seusi- 
tive to locality and heat before puberty thau after. Uut the boys, however, show a 
greater difference between these periods of life thau the girls. It may be noted 
incidentally that, in the pubertal division, the girls still maintain their superiority 
iu sensitiveness to locality. This superiority is greater after pul)erty. After puberty 
the boys grow relatively stronger in hand grasp as compared with the girls. 
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AnionfT the Ijoys the percentage of long Leads is much greater after puberty than 
before, except in the case of the average boys. As the pnpils were all originally 
selected simply from the point of view of bright, dull, or average in mental ability, 
the relatively high percentage of long heads conld hardly be accidental. In the 
case of the girls, on the other hand, the percentage of long heads is the same before 
and after puberty. But if we look at the subclasses, the average girls seem to be 
an exception, just as the average boys were above. 

If we look under the columns for dolichocephaly and brachycephaly, we find iu the 
case of all the boys that as the percentage of long heads increases after puberty the 
percentage of broad heads decreases. This last part is common to both girls and 
boys; that is, there is about 10 i)er cent less of broad heads after puberty among the 
1,074 children measured. 

Taisi u D — Piiheriif in reJation to cephalic index, strength, and senBibiUty. 



[TliO log:\l ages for puberty are followed bore, age 12 for girls, and age li for boys ] 



Division.' arcoidinir to pii 
biTty and mental ability 


2 

a 
S 


"5 

^ r 

a " 

3 

"A 


1 

Average age. 


Long-beaded 
(dolichocephalic)- 


■3 • 

11 

a p 
S = 


o k 

2 §* 
■s a 

.J. 
p S 

u u 


Least sen- 
sibility to 
locality. 


Strength of 
hand grasp. 


Least .sen- 
sibility to 
heat. 


Ri^ht 
wrist. 


I-eft 
wrist 


Right 
hand. 


Left 
band. 


Right 
wrist. 


Left 
wrist. 


All bovs: 






Yr Mn. 


Pr tt. 


Pel. 


/• c< 


J/m. 


Mm 


Kilos. 


Kilos. 


o ;?. 


°It. 


Before puberty 


1 


315 


10 7 


8 


44 


48 


15.7 


14. 9 


14. 0 


13.4 


3.89 


3. 62 


After puberty 


2 


201 


15 11 


16 


48 


36 


17 4 


16 5 


31.3 


28 7 


4.57 


4. 20 


All girls: 


























Before puberty 


3 


188 


9 7 


11 




48 


14.5 


13.8 


10.6 


10.0 


4. 35 


3. 89 




4 


302 


U 11 


11 


51 


o8 


15 0 


13 8 


19 8 


18. 0 


4. 45 


4.13 


All briglit boys: 


























Bctoro puiierty 


5 


168 


10 11 


G 


51 


43 


15 7 


14. 8 


54 3 


13. 6 


3 65 


3. 40 




G 


69 


15 11 


13 


54 


33 


16.8 


15.4 


33.1 


29.7 


4. 17 


3. 71 


All (lull boys: 






























49 


9 11 


6 


35 


59 


15.1 


14 5 


13.0 


12.8 


3. 94 


3.46 


A Iter puberty 


8 


88 


10 1 


21 


45 


34 


16 9 


16 2 


31.1 


28.8 


4. 59 


4. 34 


All a\ era;;o boys : 


























Bflore piiberlj' 


9 


98 


10 6 


13 


38 


49 


16 1 


15 2 


14 0 


13.4 


4.28 


4.07 




10 


44 


15 8 


9 


48 


43 


19 4 


18 7 


29. 0 


27.0 


5 15 


4.66 


All bright girls:' 




























11 


105 


9 C 


12 


45 


43 


14.3 


13.0 


10.6 


9.9 


4. 19 


3. 68 




12 


164 


li 11 


12 


55 


33 


14.6 


13. 7 


20.8 


19.3 


4 16 


3. 89 


All dull girls: 




























13 


35 


9 1 


9 


28 


63 


15.4 


14.4 


10.4 


9 9 


4. 01 


3.94 


After puberty 


U 


114 


15 1 


7 


53 


40 


15.0 


13. 7 


18.9 


18.2 


4. 77 


4.33 


All average girls : 


























Before puberty 


15 


46 


9 9 


9 


43 


48 


14 4 


13.7 


10.6 


10.1 


4.95 


4. 32 


After puberty 


16 


84 


14 10 


14 


45 


41 


15.5 


14.4 


19.2 


18.0 


4.58 


4.32 




17 




12 9 


11 


45 


44 


16.4 


15.5 


20.9 


19.6 


4.17 


3.89 


All gir.'a 


18 


548 


13 1 


12 


43 


40 


14.9 


13.9 


16.8 


15.8 


4. 43 


4. 06 



SOCIOLOGICAL CONDITION IX HELATIOX TO .^lEXTAL ABILITY AXD SENSIBILITY. 

It is desirable to know whether occupation of partjnts or sociological conditions 
have any effect upon the mental and sensitive condition of children. 

Any classltication of parents as to occupation must be more or less open to criti- 
cism; but the schedules of Drs. Baxter and Bowditch,. given below, will perhaps 
serve as well as any. We have followed Dr. Bowditch in making only two divisions: 
Nonlaboring classes, including the professional and mercantile classes; and laboring 
classes, ombraciiijy: all others, to wit, skilled laborers and unskilled laborers. 
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ChtsHific'iliou of occipalioiiH by Bajtcr and Bowditrh. 



Nonlitboring classes. 



Professional. 



Mercantile. 



2 


A rchi t i*ct s. 


2. 


('IprpvDn."n. 


3 


Doiiti.st?*. 


4! 


Dniiiglsts. 


5. 


K(lilor.«. 


6. 


L.iwvers. 


7. 


Mu.«iciiiii.s. 


8. 


I'livsiciiiiis. 


9 


Public officers 


10 


Students. 


n. 


Toiicliers. 




<2) 


1. 


Actors. 


2 


Army or navy 




office rs 


3. 


Civil engi- 




neers. 


4. 


Sui veyors 



1. Agents. 

2. UroUers. 

3. Clerks. 
4 Grocers. 

5. Innkeepers. 

6. Liquor deal- 

er.s. 

7. Merchants. 

8. Peddlers. 

9. Tobacconists 

(2) 

1. Bookkeepers. 

2. Catenrs. 

3. Collectors. 

4. Contractors. 

5. Cotton sam- 

plers 

6. Detectives. 

7. IJaihoad -sn- 

perintcud- 
ents. 

8. Salesmen. 

9. Sea captains. 

10. Undertakers. 
U Weighers. 



Laboring d.-i.-: 
Skilled labor. 



Hakers. 

Barbers. 

Blacksmiths. 

Bookbinders. 

Biickniakers. 

Butchers. 

CaViinetiuak • 
ers. 

Carjienters. 

Carriage mak- 
ers. 

Cooks. 

Coppersmiths. 

Di.stillers. 

Engineers. 

Kngravers. 

Gun and lock 
smiths. 

Harness niak 
er.s. 

Hatters 

Iron workers. 

Jewellers. 

Machinists. 

Manufactur- 
ers. 

Masons. 

Mechanics. 

Milleis. 

Painters. 



20. Pajier makers 
andhaligers. 

27. 1' h 0 t o g r a • 

pliers. 

28. Plasterers. 

29. Plumbers. 

30. Printers. 

31. Sailmakers. 

32. Shoemakers. 

33. Stonecutters. 

34. Tailors. 

35. Tanners and 

curriers. 

36. Telegraph 

operators. 

37. Tinsmiths. 

38. Upholsterers. 

(2) 

1. Bridge super- 

intendents. 

2. Conductors. 

3. Foremen. 

4. In8i>ectors. 

5. Letter car- 

riers. 

6. Molders. 

7. Packers. 

8. Policemen. 
0. Stable super 

iutendents. 



I' n ski lie. 1 labor. 


1 . 






Ijoatinen. 


It. 


("art ers and 








Factory 






5. 


FarnuMS. 


6. 


p'ji em en. 




Fisliermen. 




Hosllers. 


9. 


Laborers. 


10 


Lumbermen. 


n. 


Miners, 


12. 


I'orters. 


13, 


K a i 1 r 0 a d 




men.^ 


14. 


Sailors. 


15. 


Soldiers. 


16. 


Servants. 


17. 


Watchmen. 



(2) 

1. Expressmen. 
2 Jobbeis. 

3. Pavers. 

4. Puddlors. 

5. Whitewash- 

era. 



'Statistics Medical and Anthropological, of the Provost-Marshal-Geueral's Bureau, by J. H. 
Baxter, A. M., M. I)., Washington, 1875. 1 ho second division in e.acb column consists of occupa 
tions added by Dr. Bowditcli, , „ . , , i r i i 11 i 1 1 

« We have not followed this table strictly ; for instance, many railroad men performed skilled labor. 

Comparing the children whose parents belong to the laboring class and uonlaboring 
class, respectively, it will be seen from Table E that in the case of both boj s and 
gills the children of the noulaboring classes are more sensitive to locality and heat, 
but this difTerence is not great. 

If the classirtcation according to ability below line G is examined, the nonlaboring 
classes are found to be more acute in sensitiveness to locality and heat than the 
laboring classes, except in the case of dull boys of the noulaboring classes (line 9), 
who arc much less seusitive than the dull boys of the laboring classes (lino 15). This 
striking exception may be taken iu connection with the exceptionally large propor- 
tion of long heads in the dull boys of the noulaboring classes, which is 28 per cent, 
while with the dull boys of the laboring classes it is 6 per cent. 



T.viiLE E. — Sociological condition in relation to mental ability, sensibiliiy, etc. 



Divisitms according to 
social classes and 
ability. 



Konlaboring classes: 

All boys 

All girls 

Laboring classes : 

All bovs 

All girls 

Ifot siiciallv divided: 

All bovs 

AU gii-la 



J3 
a " 

s 



0! 

o .« - 

eg cS a 



o o 



Yrs.Mo ; Pr. cl 
205 12 6 13 
183 ; 13 10 11 



119 
133 



117 

199 



a 0 
5 a 
•5 g 


t-headed 
hycophalic ). 


Least 
sensiliility to 
locality. 


Strength of 
grasp. 


Least 
sensibility to 
heat. 


'% 2 
S3. 


S£ 


Right 
wrist. 


Left 
wrist. 


Right 
baud. 


Loft 
baud. 


Right 
wrist. 


Left 
wrist. 


Pr. cl. 
51 
51 


Pr. ct. 
36 
38 


Mm. 
16.1 
14.4 


Mm. 
15.2 
13.6 


Kilog. 
19.4 
18.8 


Kilon. 
18.3 
17.5 


0 R. 
4.03 
3. 92 


° R. 
3.85 
3.52 


40 
51 


52 
36 


16.7 
14.9 


15 9 
13.7 


17.2 
17.0 


16.2 
15.9 


4. 07 
4.19 


3.74 
3.93 


47 

■ 45 


42 
40 


16.8 
' 15.3 


15.9 
■ 14. 2 


28.9 
, 14.7 


25.8 
14.1 


4.40 
5. U6 


3.98 
4.60 
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Tabi.k E. — Sociological condition in relation to menial ability, sensibility, etc. — Cout'd. 



j-Hvisioiis accorciiDg to 
socicxl classed and 
abilitj . 


Number of indi- 
viduals. 


Average age in 
years and 
months. 


Long -headed 
(dolicliocophalic.) 


Medium-headed 
(mesocephalic). 


2 s 

T >j 
o a 


Least 
sensibility to 
locality. 


Strength of 
grasp. 


Least 
Sensibility to 
heat. 


Kight 
Wl 1st. 


Left 


Right 


Left 
hand. 


Right 
■« rist. 


Left 

W 1 1st. 


Nonlaboring classes : 




Trs.Mo 


Pr. ct. 


Pr. ct. 


Pr. ct. 


Jf>n. 


Mm. 


Kilos 


Kilos. 


°Ji. 


°R. 


Biiglit boys 


117 


12 




9 


57 


34 


15.4 


14.3 


17.9 


16.6 


3. 66 


3.63 


Bright girls 


114 


13 


1 


13 


53 


34 


14.} 


13.3 . 


17.7 


16.2 


3. 87 


3.46 


DiiU boys 


39 


14 


1 


28 


44 


28 


17.6 


17. 2 


24.9 


23.0 


4. 72 


4. 61 


Dull gil ls 


39 


15 


4 


8 


40 


46 


15.2 


14.3 


20.3 


19.5 


4. 27 


3. 68 




49 


12 


6 


12 


43 


45 


16.9 


16.0 


18.9 


18.7 


4. •14 


4. 09 


Average girls 


30 


14 


10 


10 


48 


42 


14.3 


13.6 


20.8 


19.7 


3.68 


3.56 


Laboring classes : 




























53 


12 




8 


32 


60 


16.7 


15.5 


17.9 


16.9 


3. 86 


3. 46 


l*ri ""ht girl*' 


62 


13 


2 


14 


60 


26 


14.8 


13.8 


17.6 


16.2 


3.93 


3.62 


Dull boys 


34 


12 


7 


6 


38 


50 


15.9 


15.8 


18.2 


17.5 


3.48 


3.09 


Dull girla 


34 


13 


9 


12 


44 


44 


15.3 


13.6 


16.9 


16.2 


4. 49 


4. 32 


Average bovs 


32 


11 


1 


13 


53 


34 


17.1 


16.3 


14.6 


13.4 


4. 90 


4.91 


Average girls 


37 


13 


7 


11 


43 


46 


15.3 


14.6 


16.4 


15.5 


4. 36 


4. 10 


Not socially divided : 




























5,5 


13 


10 


9 


58 


33 


16.8 


16.1 


27.2 


24.4 


4. 04 


3.54 


Bright girls 


83 


12 


2 


8 


44 


48 


14.7 


13.9 


15.2 


14.6 


4.73 


4.33 



As compared with briglit girls, the average girls of the same social classes arc less 
sensitive and uot so strong. As compared with dull girls of the same social cla.sses, 
the average girls show leas diifereuce of 8cnsil)ility. Sometimes they are more sen- 
sitive than the dull girls. 



COMPARISOX OF BOYS AND GIULS OF THE S.\ME SOCIAL CLASSES. 

Bright boy."! and .^ir/.s -(Table E). — Boys of nonlaboring classes are less sensitive to 
locality; boys of laboring classes are less sensitive both to locality and heat; boys 
not socially divided are less sensitive to locality, but more sensitive to heat. This 
last fact is what might be expected where there is no social division, for boys in 
general are more sensitive to heat than girls, but less sensitive to locality. (See 
Tables A and B.) 

Dull boys and girls (Table E). — Boys of nonlaboring classes are much less sensitive 
to locality and slightly less sensitive to heat; boys of laboring classes and classes 
not socially divided are less sensitive to locality, but more sensitive to heat; boys 
unruly are much less sensitive to locality and slightly less sensitive to heat. 

Average boys and girls (Table E).— Boys of both classes are less sensitive both to 
locality and heat. 

These more detailed results from the special subdivisions of the tables confirm the 
more general conclusions from Tables A and B. 

White boys; colored boys. — The percentage of long-head edness among the colored 
boys is more than double that of the white boys (Table F). This is doubtless duo to 
racial influence. 

The bright colored boys are more sensitive to heat than the dull colored boys 
(Tabic G). 

In order to compare the white boys and colored boys further we give Table F, 
showing averages for all the white boys taken from Tables A, B, G, and II. 

The colored boy.s are more seasitive to locality and much more sensi- 
tive to heat than the white boys. This is probably due to racial iiitUi- 
ence. It does not mean necessarily that colored children feel the heat 
more in the sense of disagreeableness, but that their power of dis- 
crimination of different degrees of heat is greater. Thus we have 
ED 98 G4 
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Unuul fliat women are more sensitive to pnin by pressure on tli<' tj^ni- 
l,oial muscles than men,' but tliis does not necessarily mean that they 
sulVer more from pain, or can not endure as much pain. They probably 
can endure more than men, owing- to their greater idealizing power. 



Tabi.k F. 



Haro in m'lalion 
to ccplialit^ in- 
dex, neusibil- 
ity, I'tc. 


u 

o 

p. 

^ i 


bt 

a 

V 

t» 

CS 

9 


"3 

A 
o 
u 
o 

p 


3epbalic. 


^ 

.a 
p< 

a> 

>. 
Ji 
u 
c« 
u 


Least 
sensibility to 
locality. 


Strengtb of 
grasp. 


Least 
sensibility to 
heat. 


<e 

a 
>\ 


Mesoc 


Rigbt 
wrist. 


Left 
wrist. 


Right 
hand. 


Left 
baud. 


Ri^ht 
wrist. 


Left 
wrist. 


All bov«: 

AVhite 


526 


Yr. Ho. 
12 9 


Pr. et. 
11 


Pi: et. 
45 


Pr. ct. 
44 


Mm. 
16.4 


Mm. 
15.5 


Kilos. 
20.9 


Kilot. 
19.6 


°R. 
4. 17 


°R. 
3.89 


Colored 


33 


13 


3 


32 


53 


15 


U. 3 


13. 9 


19.7 


18.4 


2. 07 


1.77 


AU L'irls: 

Wliite 


548 


13 


1 


12 


48 


40 


14.9 


13. !) 


16.8 


15.8 


4.43 


4.0G 




58 


13 


1 


27 


52 


21 


15.3 


14. 2 


17.3 


16.3 


2. 04 


2.47 



























■\Ve rojrret that the nnmber of colored children measured is so small. In making 
comparisons, therefore, due accounr must be taken of this fact. 

Table G.— Colored boys. 



Class. 




a The unruly are included among the bright, dull, or average; so they are placed .alone. 



' r.sychological Review, March, 1895; March, 1896, and March, 1898. 
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Table K.— Colored girls. 



Class. 


o 

U 09 

•2 2 

'A 


Average age. 


Cephalic 
index. 


Least 
sen.sibiiity to 
locality. 


Strength of 
grasp. 


Lea.'it 
sensibility to 
heat. 


Longheaded 
(dolichoce- 
phalic). 


Medium (me- 
socephalic). 


S i 
II".? 

B 


Right 
wrist. 


Left 
wrist. 


Right 
hand. 


Left 
hand. 


Right 
wrist. 


Left 
wrist. 


liri^l.t... 
Bull 

Average . 
Uurnly .. 

Total ... 
Average 


33 
J8 
3 
4 


rr.J/o. 

12 6 

13 8 
15 C 
13 8 


(Tiolicho.. 5^ 
^Meso ....20} 
(Brachv .. 8) 
(Doliclio.. 8) 

^Meso 7} 

IBrachy ..3) 
(Dolicho.. 0) 
nieso .... 2} 
IBrachy .. l) 
(Dolicliof. 0) 

{Meso 4V 

iBrachy .. o) 


2Im. 

499 
15. 1 

289 
16.1 

36 
12.0 

62 

15.5 


Hfin. 

471 
14.3 

261 
14.5 

30 
10.0 

60 
15.0 


Kilos. 

547 
16.6 

321 
17.8 

63 

21.0 

72 
18.0 


Kilos. 

519 
15.7 

302 
16.8 

57 
19.0 

68 

17.0 


° Ji . 

94.75 
2.87 

46. 00 
2. 56 

4.62 
1. 54 

7.75 
1.94 


° B. 

78. 62 
2. 38 

51.00 
2.83 

5. 62 
1.87 

8.25 
2.06 


Pr. ct. 

} 

1 46 

} 


Pr. ct. 
66 

38 


Pr. ct. 

23 

16 


1 










58 
.... 




(Dolicho.. 13i 


886 

15.3 


822 1, 003 

14.2 17.3 

1 


946 
16.3 


153. 12 
2. 64 


14:j. 49 
2.47 








13 1 


liirachy ..12) 


27 


52 


21 



TLe bright colored girls are more sensitive to locality than the dull. The dull 
colored girls have a stronger hand grasp than the bright. Comparing the colored 
girls with the white girls, they are less sensitive to locality than the white girls, 
but much more sensitive to heat. Comparing the colored boys and girls, the boys 
arc more sensitive both to locality and heat. Colored boys are remarkably sensitive 
to heat on the lelt wrist. 

coi.oni':i> ciiiLDiu'.x hki oiuc axd akteu puberty. 

While the number of colored children measured is comparatively small, yet it may 
be interesting to note some difFeicncos indicated in Table I: 

Among the boys and girls the per cent of long heads is much greater after puberty 
than before. This is also true of the white boys, bat not of the white girls. The 
colored boys are more sensitive to heat and locality after puberty. than before. The 
reverse is true with the white boys, but tlie colored girls, like tlio white girls, are 
less .sensitive after puberty. 



Table I. — CoJored children before and after puberty. 



Divisions according to 
pnln-rl}' and sex. 


Number of cases. 


Average age. 


Dolichocephalic. 


o 

"tS 
J3 
C< 

<o 
o 
o 

OD 

e 


o 
P< 

(0 

u 
u 


Least 
sen.sibiiity to 
locality. 


Strength of 
grasp. 


Least 
sensibility to 
heat. 


Right 
wrist. 


Left 
wrist. 


Right 
baud. 


Left 
hand. 


Right 
wrist. 


Left 
wrist. 


All colored boys : 




Tr. Mo. 


Pet 


P.ct 


Pet 


JIf?n.. 


Mm. 


Kilos. 


Kilos. 




°R. 


J 5c tore puberty 


22 


12 


2 


27 


55 


18 


14.1 


13.6 


19.0 


17.9 


2.42 


2. 00 


A tier puberty 


11 


15 


5 


40 


50 


10 


13.5 


13.4 


21.3 


18.5 


L55 


1. 32 


All colored girls : 




























15 


10 


1 


13 


47 


40 


14.3 


12.9 


11.7 


10.9 


2.53 


2.05 


Attcr puberty 


30 


14 


2 


31 


55 


14 


15.9 


15.0 


19.3 


18.3 


2. 85 


2.75 
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CIIILDKKN IX THE .NOKTII CAItOI.IXA MOt NTAIX.S, 

Wo give, for sake of comparisou, moasurenioiits of aoino 150 chiiarcii in the .North 
Can.liua niouiitains. Tlicso people are principally of KujxUsh and Scotch-Irish 
descent. They have lived somewhat in isolation, and ft.r tliis. reason, perhaps more 
than any other, are hackward in civilization. 

The measurements of the.-^o children were made under the direction of the author 
by Miss 8. G. Chester, who was engaged in settlement work in the mountain district 
of North Carolina. 

After summarizing these measurements and comparing them with those ol the boys 
in the Washington schools, wo find the schoolboys in the North Carolina mountains 
show a much larger (double) per cent of dolichocephaly and a much smaller per cent 
of brachycephaly. They are less acute to the sense of locality and stronger in their 
liand grasp tlian the Washington schoolboys. 

Compared with the girls in the Washington schools, the girls in the North Caro- 
lina mountains show also a greater per cent of dolichocoiihaly and less acuteuess to 
the sense of locality, but a greater strength in the hand grasp. The last may be 
accounted for by their doing more work that reijuires the use of arms and hands. 

The relations of right wrist and left wrist as to sense of locality seem to be a little 
more variable than in Washington school children. The reason why there were so 
many more girls measured than boj^s is that many more of the latter were taken out 
of school to work. 

The girls show an average smaller head, but are taller, heavier, and have a larger 
arm reach than the boys. If this should be trut with larger numbers, it is somewhat 
striking. 

Taiile J. — Children in the North Carolina mountains. 



ight. 






a 




ight. 


i Siti 

1 


< 


o 


Cm. 
65.9 
84.4 
71.4 


Cm. 
119.4 
161.5 
132 


Lhg. 

76 
131. 7 

92.7 


66 
87 

71.3 


114.3 

173 

129 


64 

140.7 
83.2 


84 
75 


150 
139 


108 
125 
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Section B. 

AXTHROPOMETRICAL MEASUREMENTS IN RELATION TO SEX, SOCIOLOGICAL 
CONDI'lIOX, RACE, AND MENTAL ABILITY (16,473 WHITE CHILDREN AND 5,457 
COLORED CHILDREN). 

The measurements of which the results are given in this section (B) 
were made by the teachers in the different schools, under the direction 
of the author. 

METHOD OF INVESTIGATION. 

The data were obtained by having the teachers fill out cards or sets 
of observation, each card representing one pupil. Below is given as a 
specimen card, one actually filled out by a teacher. 

[Speci7iicu card.] 

SINGLE SET OF OBSERVATIONS. 

1. Name, L. R. C. 2. School, Gales. 

3. Grade, second. 4. Sex, male. 5. Age, 7 yrs. 9 iiios. 

6. Height (without shoos), 4 ft. J in. 7. Sitting lioight, 2 ft. 2.^ in. 

8. Arm reach, 4 ft. 9. Weight (in ordinary indoor clothes), 55.V lbs. 

10. Horizont:il circumference of head, 20^ in. 11. Bright, dull, or average {in general), bright. 

12. Bright in (name studies), reading, numbers, siielling, composition. 

13. Dull in (name studies). 

14. Average in (name studies), drawing. 

15. If abnormal or peculiar, name in what way. 

16. Is pupil unruly? No. 17. Is pupil sickly? No. 18. Nationality of father, American; of mother, 
American. 19. Occupation of father, floor walker. 

20. Remarks, . 

21. Name of observer, M. K. 

[Reverse Side of Card.] 

The height is to be taken in an upright position without shoes, the feet being close to the measur- 
ing rod. 

The sitting height is the vertical distance between the top of the head and the surface upon which 
the individual is seated ; this should be a level inflexible surface. 

The arm reach is the distance betw een the tips of the middle fingers, when the arms are extended 
horizontally, the breast and arms being iu cout.ict with a wall. « 

Horizontal circumfereuco of head is to be measured with tape lino in the plane of the eyebrows. 

If not convenient to remo\ e shoes, the height of heel can bo measured, and subtracted from total 
height. 

After all the cards were filled out, they were arranged in whatever 
order was desired, and then the figures were copied on sheets (see 
example below), added, and averages made, summaries, of which con- 
stitute the tables given farther on. 

We give an example of a table made by copyiug the measurements 
and reports of the teachers from the original cards. As in the previous 
section (A) so here, it would require altogether too much si)ace to give 
these tables in detail. The tables given in section E are simi)ly summa- 
ries of these tables. 
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In reporting the pupils as bright, dull, or average, the teachers were 
told to mark them average whenever in doubt. In this way tliere was 
less liability to error in regard to the bright and dull, which are the 
classes we desired most to compare. The teachers rei>ortcd upon those 
I)upils whom they knew best. The i)upils were marked after the meas- 
urements were made. 

We do not agree with those Avho may think that teachers are not 
capable of judging of their pupils. While some may make mistakes, it 
is wholly improbable that those who do will all make mistakes the same 
way. Some may estimate ability too higli and some too low, so that 
most of such errors will balance each other. It is very imijrobable that 
100 teachers in judging of a thousand pupils (say one teacher judges as 
to ten pupils) will all estimate them too high or too low. When the 
numbers arc larger, as in this section, the improbability of errors suffi- 
cient to be of consequence is very great. 

It may seem to some unnecessary to mention the following objections, 
but as they might be made, the author has endeavored to anticipate 
them. It may be objected that there is no standard of mental ability. 
This is a fact, but the objection is weak, for a large number of investi- 
gations would be necessary to make a standard, and of course some of 
these measurements must be made before there could be any standard. 
But the objector may mean that there are no accurate measurements 
or exact divisions of children i:;to bright, dull, and average,^ and that 
such terms are too indefinite for statistical puri)oses. It might be said 
that many valuable statistics are only approxinmtely true. But admit- 
ting the objections for the sake of argument, and saying that judgments 
as to brightness, dullness, etc., are mere matters of opinion, it may be 
said that the results are statistics of opinions of teachers. Then the 
real question is. What is the probable truth of the opinions of tlie teach- 
ers? The opinions of lOO teachers on 1,000 pupils, as before mentioned, 
and of 500 teachers on 20,000 pupils must be held as approximately 
true when there is any general agreement as to any division of the 
pupils, for so many different teachers could not make errors all the same 
way. 

The diagrams which follow are based upon the tables in section E, 
pages 1052-1094. In these diagrams the age is given in years, and for 
convenience the months are omitted; but by referring to the tables the 
reader will see that age 8, for instance, means from 7 years 7 months 
to 8 years G months; that is, the nearest age. 

In the previous section (A) the number measured was not large 
enough for division according to age, so the average age was given. 
But in this section (B), the numbers being large enougli to make an 
average of value, the nearest age is given. 

It is certain that anatomical measurements, such as height, sitting- 
height, circumference of head, etc., are influenced much by age, espe- 
cially from birth till adult life. But physiological measurements, such 

'Wo luentiou "average" last, as it is the bright aud dull we wish especially to 
coniparo. 
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as tests of the seuses (as in section A), do not seem to be influenced by- 
age to any such degree as the anatomical. 

We will now consider in detail the rehitions of the anthropomelrical 
measurements to sex, sociological condition, race, and mental ability. 

Ch-cumfereuce of Aert(f.— Circiimfereueo of bead may be considered in relation to 
sex, sociological conditions, nativity, race, and mental ability. 

Diagram T. 

Diagram I of curves below is based iipou tlio averages in Tables VIII, IX, XXXV, 
and XXXVI, section E. 
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Circumference of Head. 


B= All Boys of American Parentage. 

B'=Boys, A men Parents, Non-laboring Classes. 

6= All Girls of American Parentage. 

G'= Girls, Amen Parents, Non-laboring Classes. 
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he!d Tb'I! 'tZ'TultT'"^" V^reni... have a larger average circumference of 
bead tban the guls of American parentage of the same age. The difference is 
greatest at the early ages, but the girls who gradually approach the boy s 2om 6 till 
3, are nearest to them from 13 to 14, but at no age do they all equal the .ovs'n cir 
nmfcrencc of head Ih.s nearest approach of the girls in head circumferenci occur; 
at about the inie ^vhen the girls always excel the boys most in height, weight ' ^ 
eitting-height (Diagram VIII.) and 
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If boys of the noulaboring class (Table IX) are compared with girls of tlie non- 
laboriug class (Table XXXVI), eliminating sociological conditions, the boys still 
excel the girls, except at tbe age of 13 (Diagram I), when the girls have a little 
larger circumference of head. A somewhat similar relation exists when girls and 
boys of the laboring class (Tables X and XXXVIl) are compared, except that the 
girls do not excel the boys at any age, but equal them at the age of 14. 



Diagram n (Tables VIII axd LXI). 
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Circumference of Mead. 


W = White Boys. 
C = Colored Boys. 
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From Tables XII and XXXIX it will be seen that boys of foreign parents have 
larger circumference of head at all ages than the girls of like parentage, except at 
14, when the girls excel the boys. When the boys are of mixed nationality ' (Table 
XII 1) they excel the girls (Table XL) of mixed nationality at all ages except at 6.'^ 
Thus, whatever divisions are made, the boys are found to have larger circumference 
of head than the girls. 

' Mixed nationality is synonymous with American and foreign parentage. 
2 In most of the tables the extreme early or lale ages are averages based upon com- 
paratively small numbers. 
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Sociological conditions.— U vre compare all the boys of American p.Trentage with 
those among tLcm who belong to the noulaborin-; class, this hitter class have larger 
circumference of head at all ages except at 10, when they arc equal ( Diagram I ). The 
boys of the laboring class have smaller circumference of bead than all the boys in 
general and the nonlaboring class in particular. This is shown by examining 
Tables VII, IX, and X. 

The same general statements are true in the case of the girls of the laboring and 
nonlaboring classes (Tables XXXIV, XXXVI, and XXXVII), but the difference is 
less variable than with the boys and is greater at the age of puberty. 

DiAOEAM III (Tables XXXV and LXV). 
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W= White Girls. 
C=Coioreai Girls. 
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vvv 'v" S^"^^^^' ^^'tl' '-^"^^ girls of foreign parentage (Tables XII and 

^Y^^^^.^.^'? compared with boys and girls of American parentage (Tables YIII 
and XXXA ) show a slightly larger circumference of head ; hut a mixture of nation- 
all les seems unfavorable to growth in circumference of heads, for both boys and 
girls of mixed nationalities (Tables XIII and XL, pp. 1056, 1071) have, at most a-es 
sinal or circumference of head than hoys and girls of American parentage. ' ' 

Colored cMdren.-ln colored children the circumference of head (Table LXI) in 
the hoys IS superior to that of the girls (Table LXV) at ages 6 and 11, but inferior 
at other ages ; that is. in general the girls excel the boys in head circumference 
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White boys and colored hoys. — Comparing tho curves iu Diagram II it will be seen 
that the white boys of American parentage have a larger head circnmference thau 
the colored boys from ages 6 to 8; again at about 12, and from 15 to 17; at other 
ages the colored boys excel. As tho immbers compared are largo this can hardly 
be accidental, yet we know of no reason for this alternate increase and decrease 



Diagram IV (Tables XIV, XV, and XVI). 
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Circumference of Head. 


B=AH Bright Boys. 
Z?= « Dull " 
/f= " Average « 
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between the boys of two races, for in the case of the girls (Diagram III) there is no 
sucL alternation. 

White. (jirU and colored (jirU. — Comparing wliito girls of American parentage and 
colored girls as to circnmference of head, tho colored girls show quite a marked 
incrcaso from about 6 to 10 and from 11 to 15. It may be noted here that these 
periods of marked increase correspond to tho periods of increase of colored boys over 
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white boys in Dia^jram 11; that is, from about 7 to 11 and 13 to 15. The colored girls 
excel the white girls iu circunifereuce of head at all ages. Comparing colored girls 
with all white girls (Tables XXXIV and LXV, Section E), the colon-d girls have a 
larger circumference of head at all ages except at 6. 

Diagram V (Tables XVII, XVIII, and XIX). 
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B= Bright Boys, American Parentage. 
D^DuH " " " 
A = Average " " " 
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tinn Vn "77---^"'Sram IV, below, gives the curves of head circumference in rela- 
tion to mental ability There is almost a complete correspondence ; that is, as ability 
ncreases the circumference of head increases. Thus the brig .t boys have the 
largest circum erence of head at all ages except at 11. The average boys are next 
except where they excel the bright boys at 11 and fall below the dull bovs at 13 
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The dull boys have the smallest circumference of head at all ages except 6, 13, 
and 15. It -will be noted that the average boys are much nearer to the bright than 
to the dull in circumference of head. 

If now vi-6 eliminate whatever influence nationality may have, and compare in 
Diagram V the boys of American parentage only, it still holds true in general that 
circumference of head increases with ability. 

The relation of the curves is changed very little. 



Diagram VI (Tables XXIII, XXIV, and XXV). 
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If we proceed still further and eliminate as far as possible sociological condition 
by dividing the boys of American parentage into laboring and nonlaboriug classes 
(Diagram VI), the general principle still holds, except there is more variation in the 
curves, duo probably to a lessening of the numbers by subdivisiou. 

Oirls. — From Tables XLI, XLII, and XLIII, Diagram VII (below) is made, show- 
ing the correspondence between all bright, dull, and average girls in head-circum- 
ference to be even more complete than in the case of the boj s. 
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If. for instaiKC, wo eliminate nationality and sociolo<?ical condition, comparing 
bright and dull girls of American parentage and laboring classes (Tables XLIX and 
L> "the bright excel at all ages in hoad-circuniforence. 

Colored children. -Vrom Tables LXII and LXIII the bright colored boys show a 
lar-cr circumfereuco of head than the dull colored boys at all ages except 12 and 
from IG on. Tlie bright colored girls have larger circumference of bead than the dull 
colored girls up to age of 12, after which it ia variable (Tables LXVI and LXVII). 

I)iAOR.\M VII (Tables XLI, XLII, and XLIII). 
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B=AII Bright Gir Is. 
Z?= " Dull " 
A= " Average " 












/ 

/ 

/ 

— « — 


/ 

'A 
•-- 

/ 


— • 






















/ 

/ 
/ 

, — / — 


/ 


















/ 

/. 


/ 

/ / 
/ 










% 

'A 
20 














* / 

I — *— 


• 

/ 

/ 

/ 

• 


/ 


















— *' 


t 

1 ■ 
1 , 


• 

/A 

/ 


/d 




















/ 


y 


— -y — 
> 

✓ 
















\ ^ 
% / 

\' 


7 

c' 

1 1 

> f. 


'/ 
O 




















% 


\ 


. / 
\ / 

N / 
• / 

/ 


1 1 
• 

/ 

/ 






















4 


/ 

✓ 
























A^e. 


6 


7 


8 


S 


10 


;/ 


12 


13 


14 


15 


16 


17 


Id 


So.ofB.\ 37 


236 


364 


403 


404 


38S 


328 


338 


285 


204 


142 


45 


45 


.Vo.ofD. 


40 


41 


68 


62 


62 


86 


82 


113 


101 


'112 


55 


60 


25 


/^o.ofA. 


49 


231 


322 


418 


473 


457 


465 


SIS 


447 


333 


253 


765 


709 



nei'jht, sUt;»g height, and xieirjht.—We give below Diagram VIII (Tables VIII and 
XXX\ ), showing curves of height, sitting height, and weight of boys and girls of 
American parents. 

Sex: The striking fact, already aiscovcrcd by others, is confirmed that for a cer- 
tain period of time before and after puberty girls are taller and heavier than bovs 
but at no other time. " 

This pubertal period (Diagram VIII) for height of Washington scliool<rirls extends 
from about the age of 11, increases gradually until about 14, then decreases 'a-aduallv 
and ends at 15. ° 
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For Aveight the period begins about eight niontbs later than the height period, 
increasing gradually, then decreases gradually, ending about the same time as the 
height period (age 15). 

Diagram Till (Tables TUT A-\d XXXT). 
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XoTK.— The first column of figures (24,25, etc.) ia for sittiug height. 

For sitting height the pubertal period begins about eight mouths later than in 
the height period (age 11), and ends about eight months later; that is, girls con- 
tinue growing in sittiug height, or length of trunk, louger than in length of limljs 
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Sociolof/ical condition. — Comparing girls of the nonlaboriug classes, American 
parents (Table XXXVI), with those of the laboring classes (Tal)le XXXMl), the 
imbertal period of superiority of girls in height begins about throe months later and 
ends about a year sooner than in the laboring classes. lu sitting height this jtcriod 
begins at about 11 in both social classes, but ends about a year later in girls of the 
laboring classes. In weight the period begins about six months later aud ends about 
a year later in the laboring classes than in the nonlaboriug classes. That is, the 
period of superiority of girls in height, sitting height, and weight is about a year 
longer in the laboring classes than in the nonlaboriug classes. 

The effect of sociological condition upon height aud silting height is easily seen 
fro:n Tables IX aud X, Section E. 

In all boys of American parents, those bclougiug to the nonlaboriug classes have 
at all ages a greater height aud sitting height than those of the laboring classes. 

The girls of the nonlaboriug class (Table XXXVI) have greater height and sitting 
height than those of the laboring class ^^Table XXXA'II) at all ages except at 18; but 
the number measured at this age is comparatively small. 

In weight the boys of the nonlaboriug class (Table IX) are heavier at all ages 
except 7 thau boys of the laboring class (Table X). This difference increases after 
the age of 13. 

Girls of the noulaboring class, American parents, aie heavier than girls of the 
laboring class, American parents, from about the age of 8 till the age of 15, after 
which the girls of the laboring class arc the heavier, but boys of the laboring class 
have less weight after 15 thau boys of the nonlaboriug class. 

Xativiiy. — Boys of American parents (Table VIII) excel T)oy8 of foreign parentage 
(Table XII) in height except at ages 8, 10, aud 13, and in sitting height except at ages 
7 and 9, but are inferior to theiu in weight except at ages 6, 14, 15, aud 16, 

Boys of American parents (Table A'lII) are inferior to boys of mixed nationalities 
(Table XIII) in height except at ages 9 and 14, aud in sitting height except at ages 
6, 9, 12, 13, and 15, but are superior in weight except from ages 6 to 9 aud 15 to 17. 

Girls of American parentage (Table XXXV) are superior to girls of foreign parents 
(Table XXXIX) in height exee])t at ages 7, 14, 15, 16, aud 17, but are inferior in sitting 
height except at ages 6, 8, 10, 13, and 16, and also in weight excej)t at ages 6, 8, 10, 13, 
aud 16. 

Girls of American parents are inferior to girls of mixed nationalities (Table XL) 
in height except at age G aud from ages 12 to 17, and in sitting height except at ages 
6 aud 8 and from ages 12 to 15, aud at 16; but in Aveight they are superior except at 
ages 8 to 13 aud at 17. 

In general, the influence of nativity is not very marked, but only in certain particu- 
lars, as noted above. Thus, American boys excel foreign boys in height considerably, 
in sitting height less, but are inferior in weight. American girls, when compared with 
foreign-born girls, are superior in height, but inferior in sitting height and weight. 

Boys of mixed nationalities excel American boys considerably in height, less in sit- 
ting height, but are inferior in weight— just the reverse of boys of foreign parents 
when compared with American boys. 

Girls of mixed nationalities are slightly superior to Americ an girls in height and 
sitting height, but slightly inferior in Aveight. * 

Colored children.— The colored boys are taller thau the colored girls (Tables LXI 
and LXV) at ages 6, 9, 10, 15 aud on. At other ages the girls are taller. In sitting 
height the boys are taller until 10 aud at 12. In weight colored boys are heavier, 
except from 11 to 16, when the difference between boys aud girls is somewhat similar 
to that iu white children, except that this pubertal period begins about a year later 
and ends a year later than iu white children. 

White hoys and colored boys compared.— Fvom Tables VIII and LXI is drawn Dia- 
gram IX, giving height, sitting height, aud weight of white aud colored boys. 
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Tlio white boys arclaller tlian the colored boys. In sitting height the difference 
is very striking, and it would seem to indicate that white boys have couiparalively 
a greater length of {runk than length of legs as compared with colored boys. 



DiAGKAM IX (Tables YIII axd LXI). 
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C = Colored Boys. 
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The colored boys are heavier from age 6 to 15. From 15 to 16 the white boys are 



heavier. 
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While girls aud colored (7ir7.s.— Coniparins Diagram X beluw with Dinj^ram IX, 
Rivin.- the ciuves of xvhito and colored boys, tbero is a general corrcs]).)ndeuce to 
thoso'"f(.r %vhito and colored girls. There in the sanio striking diUVrenoo between 

Diagram X (Tahi-es XXXV and LXV). 
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the sitting heights, .showing in general that white children have much lono-er hodies 
than colored children, and are also taller, but the colored children are heavier. 
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MENTAL ABILITY. 

We have seen that mental ability as reported by the teachers increases as the circum- 
ference of the head increases. But the relation of mental ability to height, sitting 
height, and weight is not so definite or so marked, yet in general the bright boys 



Diagram XI (Tables XVII akd XVIII). 
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excel the dull boys in these dimensions. Tlins, if we compare in Diagram XI the 
curves for the bright boys of American parentage with those for dull boys of like 
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l)areut:ig.; wo find the bright boys excel in height at ages 7, 8, 10, 11, 12, !■>, 

in sitting height at all ages except 9, 11, and 11; in weiglit at all ages except 8, 9, 

and 11. 

ScHKDL'LK I.— All bright and dull American hoys compared. 
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Tho above schedule (1) illustrates this comparison, the plus sign meauing that 
the bright boys excel, the minus sign that the dull boys excel. In the last or balance 
lino the bright boys have 4 points in their favor in height, 6 in sitting height, 4 in 
weight, and 10 in circumference of head ; but this does not take into account 
the amount of excess of one over the other. It might therefore happen that 
although the bright boys excelled in points they would not if the amounts of excess 
Avere added and balanced. But an inspection of Diagram XI will show that this 
is not the case, for whore the dull boys excel the distance between the curves is not 
60 great as where the bright boys excel. 

If we compare all bright boys with all dull boys, disregarding whatever inlluence 
sociological condition or foreign blood may have, we find from schedule 2, which is 
based upon Tables XIV and XV, that the bright boys excel in height at all agea 
except 13; in sitting height at all ages except 9, 11, 13, and 14, and in weight at all 
ages except 8, 12, 13, and 14; that is, in general the bright boys excel the dull boys 
in height, sitting height, weight, and circumference of head. 



SciiEDULii 2. — All hritjht boys comi)ared ivith all dull hoys. 
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There is an exception to the general conclusion that increase in mental ability is 
accompanied with increase in height, sitting height, and vreight. It is in the case 
of the bright and dull boys of the nonlaboring classes of American parentage. 
Here, as will be seen from Tables XX and XXI, tho bright boys are in general infe- 
rior to the dull boys in height, sitting height, and weight. This may be due to 
special sociological conditions. 

Colored citildren.~A comparison in diagram XII between bright and dull colored 
boys shows that iu general the bright slightly excel in height, but what is most 
striking are inferior iu sitting height at all ages except 16, and since the height 
includes the sitting height, and differences in sitting height between the divisions of 
pupils are generally smaller than in height, the inference iu case of colored children 
(for the bright girls are inferior iu sitting height) is that dullness and large sitting 
height are concomitants, if not closer related. 

The dull colored boys also excel the bright iu weight at 6, 7, 10, 13, and 15 on, and 
therefore excel them in general in v/eight. 
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The bright colored girls aro superior to the dull colored girls in height, weight, 
and head circumference, hut inferior in sitting height. 



DiAOKAM XII (Tables LXII and LXIII.) 



Inches 


B =Bti'^ht Colored Boys. 
D=Du/f 




















33 


67 

66 


















































32 


























/\- 






























/I 






31 
30 
























































/ 








29 
26 




61 












































Ay 






bJI 








Lbs. 


27 


60 






























136 
134- 
132 


26 


SS) 






























D 


/ 


130 
128 
126 


11 
































// 




124 
/22 


24 






























/20 


















b// 


0 






'/b 




118 
116 
114 


23 


56 




o 


























1/2 

no 

108 


SS 














64 




























106 
104 

/02 


Sd 




















ffB 








100 
98 
96 


S2 










D 


















94 
92 
90 


SI 










IB/ 


















88 
86 
84 


SO 












■ ,C 
















82 
80 
78 


49 




























76 
74 
72 


48 










Q 




D 














70 
68 
66 


47 




























64 
6? 
60 


46 






0 sy 






















58 
56 
54 


45 




























52 
50 
48 


44 


bV I 


























46 
44 
42 


Age. 


0* / 

6'D 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 




/^o.ofB. 


27 


92 


JZ7 


128 


159 


136 


144 


145 


116 


90 


42 


26 






No.ofD. 


22 


72 


40 


57 


46 


51 


52 


44 


41 


28 


18 


21 







Sectiox C. 
CHILDREN WITH ABNORMALITIES. 
The word abnormality is not used in any rigid sense, and refers hero to children 
reported by the teacliers as peculiar or defective. It is evident that had specialists 
examined the children for defects, th^ percentages would have been higher, but our 
purpose is to give only those defects or peculiarities observed by the teachers. 
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Table LXIX, section E, needs no extonded explanation; it gives in general abnor- 
malities or defects in relation to sex, mental ability, nationality, sociologic condi- 
tion, and race. 

SICKIIXESS. 

Running down the coluiuii fur the sickly, we note that dull colored girls show the 
highest per cent ; 12.78) of sickliness. 

Average boys of American and foreign parents, and boys of nonlaboring ( l::s-^e;', 
show more than 7 per cent of sickliness. 

The two lowest per cents of sickliness are with the boys and girls of foreign 
parentage (2.13 and 2. CO.) Low per cents— that is, lower than 4 per cent— are shown 
in the case of bright boys, girls of American and foreign parents, and boys of labor- 
ing classes. The boy.s of nonlaboring classes almost double (7.37) in per cent of 
sickliness (3.72) the boys of the laboring classes. 



NERAOUSNESS. 



Taking the column of fignres under "nervous," Table LXIX, the high per cents, or 
those above one and twenty- hundredths percent, say, are shown by the dull boy.s 
(1.24), average boys (1.42), boys of American parents (1.28), boys of American and 
foreign parents (1.79), and boys of nonlaboring classes (2.03). The lowest per cents, 
say fifty -hundredth 8 or less, are shown by the dull girls (0.33), girls and boys of 
foreign parents (0.19, 0.19), girls of American and foreign parents (0.29), bright and 
dull colored girls (0.23, 0.45), and average colored boys (0.26). The data are meager 
.as to abnormalities in colored children, hot their low per cent of nervousness is 
noticeable. 

DEFECTS IN EYESIGHT, HEARING, AND .SPEECH. 

Fyesifjht. — The highest per cents of eye defects, say above 1.50 (Table LXIX), occur 
in average boys (1.63), girls of American parents (1.52), boys of American and for- 
eign parents (1.57), girls of nonlaboring classes (1.73), and boys of nonlaboring 
classes (1.97). 

Some of the lowest per cents, say 0.70 and less, are shown by girls and boys of for- 
eign parents (0.38, 0.58), girls of American and foreign parents (0.59), and by all 
colored children rciiorted. 

Hearing. — High jier cents of defective hearing, say above 1 per cent, occur in dull 
boys and boj^s of American and foreign parents. It may be that the apparent dull- 
ness of some children is due to defective hearing rather than mental defect. 

The lowest per cents occur in bright girls (0.15), bright boys (0.45), girls and boys 
of foreign parents, girls of nonlaboring classes, and bright colored girls. 

*Speec/).— A low per cent of defective speech occurs in all girls (0.28), -u hile in all 
boys it is 1.11. 

CONVULSIONS. 

Convulsions are comi)araiively frequent in dull boys (O.IG) and boys of nonlabor- 
ing classes (0.13), and very rare in girls (0.01). 

LAZINESS. 

While most all children, boys especially, are lazy at times, there are nevertheless 
a number of children -who seem to be chronically lazy. The highest per cent of lazi- 
ness is shown by the dull boys (2.97). Comparing all boys and girls (0.22), the boys 
are much more lazy (1.33). 

AVhile of coiirse theie is no standard for laziness, yet there are certain children 
whose excessive laziness is apparent to every teacher. The same is true in ro^-ard 
to unruly children. 
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UNRCLY CHILDRKN. 

As we might expect, the boys (5.47) are very much more unruly than the girls 
(0.25). The highest per cent of nuruliuess is shown by the dull boys (9.80) ; that is, 
almost 10 per cent of the dull boys are uni-uly. The dull colored girls show the 
highest per cent of uuruliness in colored children (4.75). 

Comjiaring the laboring and uoulaboriug classes, the girls of the noulaboring 
cl.iss are less unruly, while the reverse is true in the case of the boys. 

Comparing children of American and foreign parentage, the girls of American par- 
entage are less unruly than those of foreign parentage. The diffei-euce in the case of 
the boye is small. 

ABNORMALITIES IN RELATION TO AGE. 

In Tables LXXI and LXXII are given the per cents of different abnormalities 
according to the nearest age. 

Taliing the time of second dentition or shedding of the teeth, which begins about 
the age of 6 or 7, and also the time of puberty, which occurs at about 12 years in 
girls and 14 years in boys, it will be interesting to see what relation these critical 
times in child development bear to the abnormalities as reported by the teachers. 

In Tables LXXI and LXXII, which give percentages for age of boys and girls, it 
will be seen that there is, in general, an increase of abnormalities at dentition time 
and at the age of pubertj-. 

If we examine Table LXXI for boys, we see that sickliness increases as we approach 
puberty; nervousness is high at dentition time and just before and at imberty; 
laziness is large at puberty (2.17), as is uuruliness (8.16). Table LXXII, which 
gives the percentages for girls, shows a somewhat similar condition. 

Table LXX gives a general survey of mental ability for both children in general 
and abnormul children in relation to sex, nationality, sociological position, etc. 
The first part of the table deals wholly with normal children or children in general. 
This touches upon some points already treated as to mental ability, but in an inde- 
pendent way. 

MENTAL ABILITY AND SEX. 

Beginning at the top of the table (LXX) and following downward, we note a few 
points. All boys and girls show about the same percentage of brightness, but in 
dullness the boys have a much higher percentage. 

Abnormal boys show 10 per cent less brightness than abnormal girls, but they 
gain, as they show 1 per cent less of dullness. But if we take the percentages on 
the \vh(de number of boys and girls the abnormal boys excel by about 4 per cent in 
brightness but by 13 per cent in dullness, so that the girls are some 9 per cent or 
poi)\ts ahead. 

Taking the percentages on the whole number, unruly children show a much higher 
per cent of dullness. Sickly boys and girls do not difi'er materially in mental ability, 
but in children otherwise defective than sickly and unruly, as nervous, lazy, etc., 
the boys are much behind the girls in mental ability. 

Boys of American parentage aie 6 per cent brighter than boys of foreign parent- 
age and 1 per cent less dull. The girls of American parentage are still more superior 
to the gills of foreign parentage. Boys of laboring classes show about 10 per cent 
less brightness and 4 per cent more dullness than boys of nonlaboriug classes; the 
girls of the hiboring classes are still farther behind the girls of nonlaboring classes. 
In short, advantageous sociological conditions seem closely connected with mental 
brightness. 

'J'he colored boys show 25 per cent less brightness and 10 per cent less dullness 
than colored girls. They are therefore only 15 per cent behind, comparatively. 

Abnormal colored girls show more dullness (15 per cent) than abnormal colored 
boys. 
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ANTIIROPO^IETRICAL BIEASUREMENTS. 

Diagram XIII, T)asea upon Tables XU and LXXIII, indicates that boys in general 
have a larger head circumference than boys with abnormalities or defects. Ihe 
same truth applies to the girls, as shown in Diagram XIV, taken from Tables XXXIV 

Diagram XIII (Tables VII and LXXIII). 
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and LXXIV. Although the number of boys with abnormalities is over twice as large 
as that of girls with abnormalities, yet the curve for the boys is more variable. We 
have already seen that the boys also vary more in mental ability. 
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DuGUAM XIV (Tables XXXIV and LXXIY). 



Circumference of Head. 
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DiAtJRAM XV (TABI.KS VU AM) l.XXIII). 
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Diagram XY, based upon Tables VII and LXXIII, shows the boys with abnor- 
malities to bo inferior to normal boys, or boys in general, in heiglit, sitting height 
and weight. The inferiority is more constant in weight. ' 
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DiAC.itAM XTI (Taiu.es XXXIV and LXXIV). 
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Dia<^ram XVI, based u}K)n Tables XXXIY and LXXIV, shows the girls Ts^ith 
abnormalities to have less height, sitting height, and wt-ight than girls in general, 
as is trne in the case of boys, only the differences are more marked in the case of 
the girls. 

IJXRCLY CIIiLDRKN. 



Comparing the unruly boys, Tables VII and LXXV, with boys in general, the 
iinrnly boys are inferior in head i ircumfereuce. 
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Diagram XVII (Tables VII and I.XXV). 
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If we compare unruly boys with all boys, Diagram XVII, Tables VII and LXXV, 
we find the unruly boys to have less height, sitting height, and weight. There is 
considerable variation in the curves until age 14 in the height, and age 13 in the 
weight. Normal boys excel at later ages. 
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Diagram X^III (Tables XXXIV and LXXVI). 
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The sickly girls, Diagram XVIII (Tables XXXIV and LXXVI), have a smaller head 
circumference than girls in general, escei)t from ages 7 to 9. The sickly boys being 
inferior in head circnnifcreuco to the unruly boys (Diagram XXI), have still less 
circumference of head than boys in general. 
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Diagram XIX (Tables XXXIV anu LXXVI). 
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From Diagram XIX (Tables XXXIV and LXXVI), sickly girls arc sepn 1o be stiil 
more inferior to normal girls iu height, sitting height, and weight than are all 
abnormal girls. The diflerence iu weight i3 the most marked. 
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DiAcKAM XX (Table LXXV). 
DiAciKAM XX (Tables VII Ais'ij LXXV.) 
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Dia<;ram XX (Tablo LXXV) shows tliat the uuruly boys Lav« in general a larger 
bead eircumfereucc tbau tbo sickly boys. Tlio uuruly girls are so few iu uumber (23) 
that their rueasuremoats could not be utilized. 
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I)1A(.!{A.M XXI (TAlil.E LXXV). 1 
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Comparing unruly and sickly boys in Diagram XXI (Table LXXV), Ave find tbe 
unruly boys to excel in height, .sitting height, and weight. The increase in Avei'^-ht 
is the most constant. 
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ABNOU5IAL COLORKD CHILDKEX. 

Boys. — Comparing abnormal colored boys (Table LXXVII) with colored boys in 
general (Table LXI), we find the abnormal boys excel in circumference of head and 
sitting height, while the normal boys excel in height and weight. 

Girh. — The abn ormal colored girls (Table LXXVIII) are about ecjual in heiiifht to 
the normal, but are inferior to them in circumference of head, sitting height, and 
weight. 

Section D. 

COMPARATIVE ABILITY IN DIFFERENT STUDIES, IN CONNECTION "WITH SEX, 
NATIONALITY, SOCIOLOGICAL CONDITION, AND RACE. 

It is often said that scliool tests of ability are little guarantee of the 
superiority of a pupil iu subsequent life. One reason for this belief is 
that too much is expected of school tests. A particularly bright pupil 
who does not succeed in after life is, by force of contrast, remembered 
longer than those bright ones who are expected to succeed and do. 

SCHOOL CRITERION OF ABILITY. 

We think it will be found that the majority of those who do well in 
school do well in after life; for quickness of insight combined with 
faithfulness and regularity in work are the main characteristics which 
contribute to success in school. These are also the characteristics 
which make life a success. It must be remembered that now and then 
there is a brilliant i)upil who is only prematurely so; such brightness 
may have a pathological cause, and is not a favorable sign. Such 
pupils, who mature early, may after a certain age be no more than 
average or even below average. Then there are certain original or 
peculiar characters with great talents iu one direction who will surely 
succeed in life, but who can not adapt themselves very well to the 
conditions of school, and hence have a poor school standing. But the 
success of exceptional personalities is usually in spite of early dis- 
advantages. Early success unfortunately often causes one to feel less 
the need of educational advantages. The schools are not intended 
for the genius, but are planned for the great majority, who are the 
foundation of society. 

METHOD OF INQUIRY. 

The teachers were asked not only to mark each pupil bright, dull, or 
average, in general, but to specify the studies in which such pupil was^ 
bright, dull, or average. In this way a more complete judgment of the 
pupil's ability was obtained. Thus, some children generally bright are 
nevertheless dull or average in certain studies. 

The difficulties of estimating intellectual ability in a quantitative 
way are well known, yet when there is an agreement in the reports of^ 
say, more than ten teachers as to twenty or more pupils, there is a 
strong probability as to the general truth of the teachers' judgment. la 
questions where there is difference of opinion, the agreement of ten or 
ED ys GG 
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more teachers is more trustworthy than the opinion of any single indi- 
vidual who is liable to have some cherished theory-. For it must bo 
noted that pupils iu the same category in the tables may come from 
anyone of four different high schools, or from allj or from any one 
of fifty different grammar schools, or from all; that a large number of 
different teachers were engaged in marking the pupils, so tliat any 
agreement as to any category in the tables (say girls of the laboring 
classes, bright in language) would be wholly unknown in advance. 

It may be objected, again, that there is no standard of ability in 
studies. There is not, nor is it probable that there ever will be, any 
absolute standard of ability. But this does not in the least hinder us 
from saying, for instance, and saying truthfully, that one pupil is bright 
and another dull in arithmetic. 
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Boys of American par- 
entage. 

Girls of American par- 
entage. 

Boys of American par- 
entage (nonlaboring 
classes). 

Girls of American par- 
entage (nonlaboring 
classes). 

Boys of American par- 
entage (laboring 
classes). 

Girls of American par- 
entage (laboring 
classes). 

Boys of foreign and 
mixed natiemalitles.d 

Girls of foreign and 
mixed nationalities. 

Colored boys 
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Under column 9, Table I, we have put all pupils reporre<U>ri<iLt, dull, 
or average in all studies; that is, those who are exceedingly bright or 
exceedingly dull, etc. Comparing boys and girls of American parent- 
age, we find, from column 0, 51 per cent of the boys and 45 per cent of 
the girls bright in all studies, but onlyO per cent of the girls dull in all 
studies against 14 per cent of the boys; that is, there are 0 percent 
more of the boys bright and 5 per cent more dull than in the case of the 
girls. Since an approximate valuation of ability is all that could be 
expected, the difference of 1 per cent in favor of the boys is too small 
to be considered. Where the difference is not more than 5 per cent in 
comparing dullness and brightness in each study, we have disregarded 
it, calling the classes compared approximately equal. In this way we 
have worked out Table II, which is based upon the percentages in 
Table I. Thus the minus sign in column 10, line 1, means that in alge- 
bra the boys of Amei-ican parentage are more than 5 per cent inferior 
to the girls of American parentage. So the plus sign in column 11, 
line 1, Table II, signifies that the boys of American parentage are more 
than 5 per cent superior in arithmetic to the girls of American parent- 
age. Eeading line I in full, we find that boys of American parents are 
of about equal ability in " all studies," geography, history, and science, 
to girls of American parents, inferior to them in algebra, drawing, 
language, manual labor, music, penmanship, reading, and spelling, and 
superior to them in arithmetic and mathematics. 



Taulk II. — Comparative abiliiy in different branches ofstuch/, accordin<j to sex, nationality, 
sociological condition, and race. 
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Table II. — QomparativeaJjililyin different branches of study, according to sex, etc. — Cont'd. 



Divisions according to sex, nationalit j', sociological 
conditiou, aud race. 



Boys, American parents, compared with girls, American 

parents 

Boys, American parents, nonlaboring class, compared 

with girls, American parents, nonlaboring class 

Boys, American parents, laboring class, compared with 

girls, American parents, laboring ( l;iss 

Boys of foreign ai.d mixed nationalities compared witli 

girls of foreign aud mixed nationalities 

Boys, American parents, nonlaboring class, compared 

with boys, American parents, laboring class 

Boys of foreign aud mixed rationalities compared with 

boys, American parentage 

Girls, American parents, nonlaboring class, compared 

with girls, American parents, laboring class 

Girls of foreign and mixed nationalities compared with 

girls, American parentage *. 

Colored boys compared with colored girls 

Boys, American parents, compared with girls, American 

parents, as to average ability 

Boys, American parents, nonlaboring class, compared 

with boys, Amei ican parents, laboring class 

Girls, American parents, iionlaboring class, compared 

with girls, American parents, laboring class 

Boys of foreign and mixed nationalities compared with 

boys, American jiarentajre 

Girls of foreign and mixed nationalities compared with 

girls, American parentage 



25 26 28 34 35 3C 



37 



Total. 



INFLUENCE OK SEX ON ABILITY. 

Comparing in general the boys and girls of American parentage, as saniiiied tip 
under "totals" in column 37, the boys are inferior to the girls in eight studies, 
superior in (wo, and equal in four. 

If, now, we comi^are the boys of American parentage, nonlaboring class, with 
the girls of American parentage, nonlaboring class (line 2), eliminating as far as 
possible the influence of sociological conditions, we find (compare lines 2 and 1) 
that the girls excel the boys still more, being equal to them in arithmetic, where 
they (lino 1) were inferior, and superior to the boys in geography, where they were 
formerly equal to them. 

Comparing boys and girls of the laboring classes, American parentage (line 3), 
the boys gain some; they are superior in "all studies" and history, where iu line 1 
they were equal to the girls; they are equal in drawing, where iu line 1 they are 
inferior to the girls. 

Comparing boys aud girls of mixed nationalities (line 4), the boys become superior 
in algebra, where they in line 1 are inferior. Thus whatever sociological or racial 
division is made the girls always excel in most of the branches of study. 

INI■■LUE^X'E OF SOCIOLOGICAL CONDITIONS ON ABILITY. 

If we compare boys of American parents, nonlaboring class, with boys of American 
parents, laboring class (line 5), the influence of sociological conditions will be found 
to be quite marked; thus the boys of American parentage, nonlaboring class, are 
equal to the boys of American parentage, laboring class, in five studies, superior in 
nine, and inferior in none. Sociological conditions atfect the girls still more, as indi- 
cated in line 7, where the girls of American parentage, nonlaboring class, excel the 
girla of American parentage, laboring class, iu all branches. 



104G 



EDUCATION REPORT, 1897-98. 



ritOIlAHI.K IXFLUEXCi; OV rOKKIGN AND MIXED NATION A I.I 1 1 1;> UN AlULI i Y. 

The probable influence of foreign and mixed nationalities on ability is seen by 
comparing boys and girls of foreign and mixed nationalities (lines G and 8) with 
boys and girls of American parentage. The boys of foreign and mixed nationalities 
are superior to the boys of American parentage in one study, equal in eight, and 
inferior in fire (column 37, line 6) ; the girls of foreign mixed nationalities are inferior 
to the girls of American parentage in nine studies (column 37, lino 8), superior in 
none, and equal in five. The influence of foreign and mixed nationalities seems 
unfavorable to the development of ability. 

PUPILS or AVERAGE AHII.ITY CONSIDERED AS TO SEX, SOCIOLOGICAI. CONDITION, AND 

NATIVITY. 

"Wliile the girls excel the boys in ability in most branches, they at the same time 
show higher percentages of average ability, and therefore less variability. Thus iu 
line 10 under " totals " (columu 37, Table II), avc find the boys to be inferior iu aver- 
age ability to the girls in nine studies, superior iu four studies, and equal iu oue 
study. 

From this special point of view, boys might be considered superior to the girls, 
for, from an evolutionary point of view, the superior species varies the most, and 
therefore may adapt itself better to circumstances. 

Comparing boys of the nonlaboring class witli boys of.the laboring class (line 11), 
the former are inferior to the latter iu average ability iu eleven studies, superior in 
oue, and equal in two. The girls of the nonlaboring class (line 12) arc inferior iu 
average ability to the girls of the laboring class iu ten studies, superior in two, and 
equal in one study. 

Girls of the nonlaboring class compared with girls of the laboring class (line 12) 
are inferior iu average ability in ten branches, superior iu two, and equal iu one. 

From line 13, we find boys of foreign and mixed nationalities to be inferior iu aver- 
age ability iu one study, superior in eleven studies, and equal in two to boys of 
American parentage. 

From line 14, it will be seen that girls of foreign aud mixed nationalities arc infe- 
rior in average ability in four studies, superior in eight, and equal in two to girls of 
American parentage. 

In general, therefore, unfavorable sociological conditions and foreign and mixed 
nationality seem to produce an increase of, or are concomitants of, average ability. 

ABILITY IN RELATION TO AGE. 

From Tables III audlY, it will be seen that in both boys and girls, as age increases, 
the percentage of brightness decreases iu all the studies, except drawing, manual 
labor, and penmanship ; that is, in the more mechanical studies. This would suggest 
tliat ability iu mechanical studies depends more upon the practice aud time given to 
them than is true of less mechanical branches. 

As age increases tlie percentage of dullness increases in all the studies except iu 
drawing, manual labor, penmanship, music, aud science. 
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Tai'.lk III. — rerceniage of ahiliiy in clifferent studies compuiid on nunthn- reported. 
GIRLS— AMERICAN PARENTAGE. 



Limit of age. 



From- 



Yrs. J/. 
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, 10 
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10 
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Mental 
divisions. 



Yrs. Mos. 
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Diagram I illustrates how in arithmetic, for example, brightness decreases wi 
age, while dullness increases. 
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Table IV. — rcreeniarje of ability in different studies conq)ii(cd on niimher reported. 
BOYS— AMERICAN PARENTAGE. 



Limit of age. 



Eroni- 



Trs. yfoK. 
6 7 



7 7 

8 7 

9 7 



10 7 

11 7 

12 7 

13 7 
li 7 

15 7 

16 7 



To- 



Ym. JUos. 
7 6 



14 C 

15 6 

16 e 

17 6 



Mental 
divisions. 



Bright .. 
Dull . . . . 
Average 
Bright -. 
Dull . . . . 
Average 
Bright . . 
Dull . . . . 
Average 
Briglit . . 
Dull .... 
Average 
Briglit . . 
Dufi .... 
Average 
Bright .. 
Dull . . . . 
Average 
Bright . . 
Dull .... 
Average 
Briglit'.. 
Dull . . . . 
Average 
Bright . . 
Dull .... 
Average 
Bright .. 
Dull .... 
Average 
Bright . . 
Dull .... 
Average 
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56 
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26 28 



34 
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22 
38 
40 
33 
25 
42 
34 
20 
46 
27 
27 
46 
29 
23 
48 
23 
29 
48 i 39 
29 I 29 



As age increases, the perceutage of average ability increases in different studies in 
general, except in spelling. 

The boys differ from the girls mainly in the relation of average ability to age. 
As age increases in the boys, average ability increases in all studies except in arith- 
metic, algebra, manual labor, and peumanship, while in girls average ability 
increases in all studies except in drawing, geography, history, penmanship, science, 
and si^elling. Thus average ability in girls increases with age in more studies than 
in the case of boys. 

COLOKED CHILDKKX. 

Colored girls are superior to colored boys (line 9, Table II) in six branches, infe- 
rior in two, and equal in three. 

In average ability the boys show a higher per cent in all studies except science, 
indicating less variability than the girls, which is the reverse of the case in white 
children. 

AlULITV AND AdE IX COLOR! D ClIILDKEN. 

The relation of age to ability in colored children is quite variable, but from a gen- 
eral survey of Tables V and VI it may be said that the colored children generally 
increase in brightimss as age increases, whereas the white children decrease in 
brightness as age increases. It would seem that the cause of this difference in the 
colored children is racial. 

As age increases in girls, the percentage of average ability increases, except in 
drawing, geography, history, science, and spelling. 
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As age increases in boys, the percentage of average ability increases, cxcei)t in 
aritlinietic, algebra, mannal labor, mnsic, anil pcmuansbip. 

There is a snilden increase and high percentage of brightness in all studies iu 
colored girls at the age of 8, Avitli a corresponding decrease in dnllness and average 
ability, but much more marked in average ability. At this age the colored boys 

DiAGRAJI la (TABLKS V AND 
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B - Curve of Brightness in /Arithmetic, Coiored Giris. 
D- " Dui/ness " " «♦ «< 
A = " " Average Afiiiify" *' «< 

" " Brightness « «' « Boys. 
D'= " ■ " Da/ in ess " " « « 
A'= " " Average Abi/ity'' *i " 



„ .uv.i^,.ioo uiigiiKiiuoB, uuu 11, IS not, so marKea as m the case of the 

gals. The boys differ from the girls also at this age and afterwards in haviuo- a 
mnch higher percentage in average ability iu most branches of study . To illustrate 
this we give the following diagram of curves for ability in arithmetic for boys and 
girls. The report on arithmetic is the most complete. 
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Tablf v. — Percentage of uhilUy in different sitttdk-s, computed on vumhcr reported. 

COLOliED GIELS. 



Limit of age. 



Froui- 



Yis. 2Ios. 
5 0 



To— 



Trs. Mos. 
6 6 



Mental divisions. 



Bright .. 

DiiU 

Average 
Bright .. 

Du3 

Average 
Bright .. 

Dull 

Average 
Bright . . 

DiUl 

Average 
Bright .. 

Dull 

Average 
Bright .. 

Dull 

Average 
Bright .. 

Dull 

Average 
Bright . . 

pDull 

Average 
Bright .. 

Dull 

Average 
Bright . . 

Dull 

Average 
Bright . . 

Dull 

Average 
Bright .. 

Dull 

Average 
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34 

9 



















1 


79 


64 


17 


24 


4 


12 


53 


70 


31 


24 


IG 


6 


60 


63 


26 


29 


14 


8 


27 


00 


39 


22 


34 


18 


42 


62 


32 


19 


26 
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42 
37 
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35 
24 
41 
77 
14 
9 
67 
17 
16 
62 
16 
22 
04 
25 
11 
56 
30 
14 
69 
21 
10 
5') 
23 
22 
51 
2S 
21 
38 
24 
38 
50 
20 
30 



Tai!LK YI. — Percentage of ahilltij in different studies, computed on number i-eporied. 

(COLORED BOYS.) 



Limit of age. 




Trs. Mo&. 
C 6 



9 
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IMeiital divi- 
sions. 
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21 
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20 
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Tabi.k W.—Pcrcentatje of ability in different studies, etc 
(COLORED BOYS) -Continued. 



— Continiiid. 
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From— 



Trs. Mos. 
10 7 



Trs. Mos. 
11 6 



Mental divi- 
sion. 



Bright 

Dull 

Average... 

Bright 

Dull 

Average . . . 

Bright 

Dull 

Aver-ige ... 

Bright 

Dull 

Average . . . 

Brislit 

Dull 

Average ... 

Bright 

Dull 

Average ... 

Bright 

Dull 

Average . .. 



9 

05 
O 


Arithmetic. ^ 


1>> 


16 


21 


22 


20 


28 


»4 


36 


Drawing. 


Geography. 


History. 


Language and ■ 
English. 1 


Music. 


Penmanship. 


fc'e 
a 
^ 
a 
o 
« 


Spelling. 


47 


61 


43 


61 




44 


26 


52 




42 


22 


19 


25 


1 6 




18 




15 


OA 


24 


31 


20 


32 


23 




38 


63 


33 


2-J 


34 


51 


59 


41 


37 




41 


29 


44 


46 


38 


25 


19 


15 


19 




21 


12 


10 


27 


29 


24 


22 


44 


44 




38 


59 


46 




33 


53 


65 


64 


47 


59 


46 


27 


50 


45 


39 


18 


12 


12 


11 


13 


12 


18 


7 




16 


29 


23 


24 


42 


28 


42 


55 


43 


31 


45 


51 


51 


54 


42 


43 


45 


26 


36 


39 


39 


19 


19 


12 


9 


14 


14 


16 


14 


20 


19 


30 


30 


34 


49 


43 


41 


58 


50 


41 


42 


43 


58 


54 


46 


61 


43 


50 


57 


34 
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16 
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16 
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28 


28 
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28 
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45 


28 
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15 
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Section E. 

tables of anthropometrical measurements. 

In regard to the tables of anthropometrical measurements which fol- 
low, we desire to oifer a few remarks, many of which are made as foot- 
notes to the tables. 

The tables are summaries from much larger tables which would have 
required too much space for insertion. A specimen of such a table is 
given in section B. 

We have not compared or combined these tables as much as might 
be done. The totals and numbers omitted have been given, so that any- 
one desiring could make new comparisons and combinations between 
the tables. 

The height, sitting height, and circumfer.euce of head are always 
given in inches. The arm reach, when given,, is also in inches. The 
weight is always given in pounds. Arm reach is given in a number of 
tables, but the measurement is practically so difficult to get exact that 
we have not utilized it. The distance a person can stretch his arms 
is too much dependent upon his feeling and will power at the moment. 

The heading "American parentage," or "American parents," refers 
to children whose parents were born in this country. The term "for- 
eign parentage," or "foreign parents," refers to parents born in a for- 
eign country. "American mixed nationality" refers to parents one of 
whom is American born and the other foreign born. 
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Children of foreign parentage, or of American mixed nationality, 
were not .sociologically divided into laboring and nonlaboring classes, 
because the numbers were not large enough. The divisions also would 
have been too unequal in number for comparison. 

The term "nonlaboring classes" refers to those children whose par- 
ents are engaged in mercantile and professional occupations, as dis- 
tinguished from "the laboring classes," whose occupations come under 
the heads of skilled or unskilled labor. These divisions are of course 
only approximate. 

A few odd and incomplete tables have been given, as it was deemed 
desirable to give all the results of the investigation. 

"Average age" was worked out in a number of tables, but it was not 
continued, as the nearest age was considered sufficiently accurate. 
The nearest age — 10, for instance — is considered to be from 9 years 7 
months to 10 years G months, inclusive. Fractions of months were not 
asked for in inquiry as to the age of the children. The practical diffi- 
culties are obvious. The nearest age, however, will be seen to be quite 
near, and sometimes exactly equal to the average age, as in tables 
XX and XXI. 

Tai;le VII.— ^Z7 boys, (a) 



Limits of different 
ages. 



From- 



Tra. Mos. 

5 3 

6 0 
7 
7 



Trs. Mos. 
6 6 



Height. 



103 
44 

533 
787 
878 
930 
802 11 
986! 10 
926 14 



Total. 



784 
528 
345 
120 
32 
22 
38 
7 
28 



Inches. 
4, .557. 99 

1, 924. 22 
23, 904. 47 
37, .357. 35 
43, 222. 10 
47,775. 15 
45, 267. 48 
53, 816. 03: 
51,761.94! 
45, 953. ll 
32, 379. 07; 
21. 934. 63 

7, 850. 06 

2, 059. 86 1 

1, 474. 74, 

2, 548. 10, 
481. 12 

1, 894. 35 



In. 
Hi. 69 

44. 75 

45. 97 
47. 83 
49. 74 
51.70 
53. 19 
55. 14 
56. 76 
59.14 
61.79 
64. 32 
65.97 
66.45 
67. 03 

67. 06 

68. 73 
67. 66 



Sitting height. 



Inches, 
t 2.506.71 
..I 1,068.36: 
13 13, 053.92 
5 20, 243. 53 
11 23, 061. 99 
11 25, 037. 25 

10 23, alO. 77, 
16 27, 898. 35 
24 26, 556. 26 
27 23,128. 02! 
15 10, 277. 6l| 

11 11,042.511 



Weight. 



7,953 



3, 920. 30 
1, 096. 61 

763 
1, 257. 27 
244. 50 
975. 86 



Tn. 
b24. 82 

24. 28| 
25. 10; 

25. 89: 
2G. 60 
27. 24! 
27.95 
28.76 
29.44 

30. 55 

31. 73 

33. 06 

34. 09 
34. 27 
34. 68 
34. 92 
34. 93 
34. 85 



Total. 



Pounds. 
3 4,523.75 



Circumference of 
head. 



1,948. 25 
24, 993. 24 
10. 201. 32 
48,975. 24 

5 56, 926. 14 

6 56,717.40 
4|71, 419. 22, 
9 72, 791.57 
6 68. 672. Oel 

4 52, 897. 12 

5 38, 662. 231 
1,14,420. 55 
1 3, 8.50. 50[ 

0 2, 708. 30i 

01 5,015.50 

925. 75 
3, 660 I 



Lbs. 
645. 24 
45.31 
47. 70 
51.47 
56. 16 
61.54 
66.26 
72.73 
79. 38 
88. 27 
100. 95 
113. 71 
121. 18 
124. 21 
123. 10 
131.99 
132. 25 
135. 56 



Total. 



Inche 
2, 062. 

892. 
10,710. 

16, 039. 

17, 893. 
10! 19, 070. 

5|17,842. 
6120,517. 
7|l9, 309. 
13116,356. 
8;il, 155. 



7, 388. 
2, 602. 

685. 

464. 

832. 

157. 

625. 



In. 
70 620. 22 
101 20. 28 
06; 20.45 
09; 20.51 
58 20. 61 
43 1 20. 73 
41 20.82 
84 20.94 
62 21.01 
53 21.21 
10 21.45 
43 21.67 
381 21.87 
99I 22.13 
61 22.12 
72 21.91 
37 22.48 
49 22.34 



a Tables I to VI are in the previous section D. 



6 Used in diagrams for age 6. 
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Table VIII. — All hoys of American parentxige. («) 



Limits of different 
ages. 




Height. 



Total. 



103 
404 
G07 
647 
703 
670 
756 
687 
589 
405 
267 
120: 



Inches. 
11 4, 557. 90 
718, 232. 54 
4 28, 831. 82 
7'31, 844.05 
! 5 36, 058. 60 
10 35, 102. 26 
10 41, 141.91 
10 38, 372. 77 
Sj34,758. 69 
2 24, 925. 78 
416,912.46 
1 7,850.06 
38| 0 2, 548. 10 
28 0 1,894.35 



6, 024' . 



Sittiug height. 



In 
44.69' 2 
45.93, 8 
47.81 3 
49.76 4 
51.66 9 
.53. 19, 7 
5.5.15; 9 
56. 68 20 
59. 32 18 
61.85i 0 
64. 31 10 
65.97 5 
67.06 2 
67.66 0 



Total. 



Inches. 

2, 506. 71 
9, 930. 09 

1.5, 609. 27 
17, 107.62 
18,911.26 

18, 532. 97 
21,510.88 

19, 645. 50 
17,493.95 
12, 579. 64 

8, 507. 93 

3, 920. 30 
1, 257. 27 

975. 86 



Weight. 



Total. 



In. I 

24. 82 

25. 09 
25. 84 
26.61 
'27. 25 
27.95 

28. 80 

29. 45 

30. 64 
31.77 
33. 10 
34. 09 
34. 92 
34. 85 



Povnds. 

4, 523. 75 
18, 919. 87 
31, 107. 87 
,36, 123. 87 
43, 157.27 
43,982. 87 
54, 608. 85 
53, 870. 70 
51, 741. 19 
40, 464. 37 
30, 051. 87 
14, 420. 55 

5, 015. 50 
3, 060. 00 



Circiimforonce of 
head. 



S Total. 



Lbs. 
45. 24 
47.66 
51.42 
56.18 
CI. 57 
60. 14 
72.70 
79.34 
88.75 
100. 91 
113.83 
121. 18 
131.99 
135. 56^ 



Inches. 
2, 062. 70 
8, 143. 28 
12,411. 12 
9,13, 157. 73 
714,433.02 
213, 901.94 
5:15,716. 64 
4 14, 346. 49 
7 12, 365.71 
7 8,5.32.97 
4 5,698.80 
1 2,602.33 
0 832. 72 
0 62,5. 49 



In. 

20.22 
20. 41 
20. 51 
20. 62 
20.74 
20. 81 
20. 93 
21.01 
21.25 
21.44 
21.67 
21.87 
21.91 
22. 34 



aHy -'American parentage" is meant children of parents born in this country. 
tTlie numbers o;nitted are given in case anyone should desire to make other combinations in tlie 
tables, and thus make other averages. 



Tahlk IX. — Boys belonging to nonJaboriny classes of Ainerican parentage, (a) 



Limits of diflerent 
ages. 



TV*. Ifos. 

5 8 

6 7 
7 
7 
7 
7 
7 
7 
7 
7 



To- 



Trs. Mos. 

6 6 

7 6 

8 6 
6 
6 
6 
0 
6 
6 
6 
6 
6 



3a 

3 ft 



27 
205 
278 
313 
353 
348 
394 
346 
358 
259 
169 

43 



Height. 



3, 093 



Total. 



Inches. 
1,215. 36 
9, 386. 38 
13, 234. 36 

15, 538. 51 
18,317. 3C 

18, 585. 40 
21,545.31 

19, 354. 16 
21,2.58.69 

16, 053. 27 
10, 914. 12 

2, 890. 22 



In. 
45.01 

46. 01 

47. 95 
49. 96 
52. 04 
53. 56 
.55. 39 
56. 92 
59. 72 
62. 46 
64. 97 
67. 21 



Sitting height. 



a Total. 



Inches. 

676. 25 
4, 955. 77 
0|»7,200. 86 

2 8,310.43 
5! 9,536.94 
5| 9, 645. 39 
C;ll, 238. 36 

131 9,820.91 
9110,762. 69 
6 8,112.81 

3 5, 543. 92 
0 1,493.84 



In 

25.06 
25. 16 

25. 90 

26. 72 

27. 41 

28. 12 
28.96 

29. 49 

30. 84 

32. 07 

33. 40 

34. 74 



"Weight. 



Total. 



Pounds. 
1, 255. 50 
9, 577. 50 
14, 202. 00 
117, 683. 00 
1 21, 820.75 
5 22, 907. 01 

1 28, 691. 50 
4 27, 283. 37 
4 31,780. 57 
4 26, 450. 62 

2 19,288. 75 
0 5,520.25 



Lbs. 
46. 50 
47.65 
51. 27 
.56. 68 
61. 99 
66. 78 
73.01 
79. 78 
89.78 
103. 73 
115. 50 
128. 38 



Circnmference of 
head. 



Total. 




« "Is onlaboring classe„s '' refer to children whose parents are engaged in mercantile and professional 
wcupatious. as distinguished Irom those occupations under the head of skilled labor and unskilled 
labor, (bee section A.) 
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Table X. — Boys hclonying to lahoriug classes of American parentage, (a 



Limits of different 
ages. 


Total number of 




Height. 


Sitting height. 


1 
'3 

S 
d 
■A 

0 
3 
1 

3 

0 

3 
4 
2 
0 
1 


"Weight. 


Circumferenee of 
bead. 


From— 


To— 


ri 

S 
o 

6 

0 
6 

4 
9 
5 
4 
1 
0 
3 
0 


Totiil. 


<D 

M 
di 

(H 

< 


+^ 
3 

0 
0 
3 
2 
4 
2 
3 
7 
9 
3 

1 


Total. 


o 
be 

c$ 
a 
> 
<) 


Total. 


a 
to 
cS 

< 


S 

o 
o 
d 

0 
2 

4 

5 
1 

3 
2 
2 
2 
3 
0 


Total. 


C3 

9 
< 


Yrs. Mos. 

5 8 

6 7 

7 7 

8 7 

9 7 

10 7 

11 7 

12 7 

13 7 

14 7 

15 7 

16 7 


rr*. Jfos. 

6 6 

7 6 

8 6 

9 6 

10 6 

11 6 

12 6 

13 C 

14 6 

15 6 
10 6 
17 6 


11 

199 
329 
334 
350 
322 
362 
341 
231 
146 
98 
16 


Inches. 

485. 37 
8, 846. 16 

15, 597. 46 

16, 305. 54 
17,741.30 
16, 516, 86 
19, 596. 60 
19, 018. 61 
13, 500. 00 

8,872.51 
5, 998. 34 
1, 053. 99 


In. 
44. 12 
45. 84 
47. 70 
49. 56 
51.28 
52.77 
54.89 
56. 44 
58. 70 
60.77 
63. 14 
65. 87 


Inches. 

268. 37 
4, 980. 32 
8, 408. 41 

8. 797. 19 

9, 374. 32 

8, 887. 58 
10, 272. 52 

9, 824. .59 
6, 731.26 
4, 466. 83 
2, 964. 00 

507. 49 


In. 
24.40 
25. 03 

25. 79 

26. 50 
27.09 

27. 77 

28. 61 
29.41 
30. 32 
31.24 

32. 57 

33. m 


Pounds. 
487. 25 

9, 342. 37 
16, 905. 87 
18, 440. 87 
21,336.52 
21,075.86 
25. 977. 35 
20, 587. 33 
19, 960. 62 
14,013. 75 
10, 763. 12 

1,909. 30 


Lbs. 
44.30 
47. 67 

5 1 . 54 
55. 71 
61. 14 
65. 45 
72. 36 
78.89 
87.16 
95. 98 
110.96 
119. 33 


Inches. 

220. 49 
4, 009. 45 
6. 704. 07 
6, 789. 48 
7, 132. 75 

6, 658. 21 

7, 476. 16 
7, 104. 33 
4, 837. 29 
3. 062. 59 
2, 057. 97 

348. 75 


In. 

20. 04 
20. 35 
20. 50 
20. 57 
20. 67 
20. 74 

20. 82 
20.96 
21. 12 
21. 27 
21.66 

21. 80 


2,739 














I 































a The term " laboi-ing classes ' refers to Ihose children whose parents are engaged in occupations 
under the head of .skilled and unskilled labor, as distiuguished from occupatiouis called mercantile 
and professional. (Sec .section A.) 



Table XI.~Boijs of American parents not socially divided, (a) 



Limits of diiferent 
ages. 




Trs. Mos. 



5 


3 


5 


6 


5 


7 


6 


6 


16 


7 


17 


6 


17 


7 


18 


6 


13 




21 


7 



1921. 



Height. 



S Total. 



Sitting height. 



Inches. In. 

216.25 43.25i 0 
2,641.011 44.76] 2 
3,905.85! 65. lO' 4 
2,548.10 67.06: 2 



Oi 1,804.35 67.66 0 



Inches. 



In. 



Wei-ht. 



Circumference of 
head. 



Total. 



Pounds. Lhs. 



123.00 24.60! 0 216.75 43.35| 0 
1,439.091 24.8li 3 2,564.25 44.99 1 
1,918.97 33.671 l' 6, 991. 00 116. 52i 1 
1,257.27 34.92! 0 5,015.50 131.99 0 



Total. 



Inches. In. 

98. go! 19.60 
1,198.12 20.31 
1,307.72! 21.80 
832.72 21.91 
625.49! 22.34 



a In a number of instances the occupation of the American parents was not given, so that no socio- 
logical division could be made. 
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Table XII. — Boijs of foreign parentu not socially dirided. (a) 



Limits of different 
iigea. 



Prom— 



6 


0 


6 


6 


6 


7 


7 


6 


7 


7 


8 


6 


8 


7 


9 


6 


9 


7 


10 


6 


10 


7 


11 


6 


11 


7 


12 


6 


12 


7 


13 


6 


13 


7 


1-t 


6 


14 


7 


15 


6 


15 


7 


16 


6 


16 


7 


18 


e 


18 


7 


19 


6 



25 
G7 
100 
116 
104 
102 
12 
123 
115 
73 
45 
32 
7 



1,036 



Height. 



Inches. 
1, 104. 36 
2, 888. 46, 

4, 688. 05 1 

5, 728. 83j 
5,413.681 

5, 355. 77| 

6, 987. 27 
6, 807. 11 
6,516. 66 
4, 471. 82 
2, 886. 20 
2, 039. 86 

481. 12 



Sitting lieiglit. 



"Weight. 



Inches 
44. 17 
45.85 
47. 84 
49. 82 

52. 05 

53. 03 

55. 02 

56. 75 
58. 18 
61. 26 
64. 14 
66. 45 
68.73 



Total. 



Inches 

599. 49 
1,606.32 
2, 539. 92 
2, 990. 19 
2, 790. 06 

2, 784.81 

3, 604. 39 
3, 526. 33 
3, 241.811 
2, 143. 981 
1, 472. 60] 
1,096. 61i 

244. 50 



In. 
23. 98 
25. lOj 

25. 92 

26. 70| 

27. 09 

27. 85 

28. 6l! 

29. 39 

30. 02| 
31.53j 
32. 72 
34. 27 
34.93 



Total. 



Pounds 
1, 124. 25 

3, 164. 25 

5, 060. 37 

6, 537. 00 
6, 357. 87 

6, 856, 87 
9, 283. 50 
9,817. 25 
9, 959. 12 

7, 309. 25 

4, 894. 49 
3, 850. 50 

925. 75 



Lbs. 
44. 97 
47. 94 
51.64 
56. 84 
62. 33 
67. 22 
73. 10 
79. 82 
86. 60 
100. 13 
111.24 
124. 21 
132. 25 



Circiiniferenco 
of he.i(l. 



Total. 



Inches. 

507. 24 
1,341.94 

1, 988. 25 

2, 368. 46 
2,2, 111. 42 
12, 105. 74 
0 2, 669. 18 
3 2, 531. 67 
2 2, 378. 28 

1, 548. 25 
979. 22 
685. 99 
157. 37 



In. 

2 ). 29 
20. 33 
20. 50 
20. 60 
20. 70 
20. 85 
21.02 
21. 10 
21.05 
21.50 
21.76 
22. 13 
22.48 



oBy "foroi;L;ii parents" is meant parents born in a foreign ccintry. The foreign parents wore not 
sociologically divided, as tlie divisions would liave been so unequal iu number that comparisons 
would have been of little value. 

Table XIII. — Bo>js of American and foreign parcniagc not socially divi'ded. (a) 



Limits of different 
ages. 



Trs. Mos. 
6 0 

6 7 

7 7 
7 
7 
7 
7 
7 
7 
7 



To- 



ri-.?. Mos. 

6 6 

7 6 

8 6 

9 6 

10 6 

11 6 
12 
13 
14 
15 
16 
18 



Height. 



0:3 ri 
^ la 



19 
62 
80 
115 

123 
90 
103! 0 



Total. 



110 

80 
50 
33 
22 



Inches. 
819. 86 

2, - 783. 47 

3, 837. 48 

5, 649. 22 

6, 302. 87 

4, 809. 45 

5, 687. 45 

6, 522, 06 
4, 677. 76 
2, 981. 47 
2, 135. 97 
1, 474. 74 



Sitting height. 



In. 

45. 55 

46. 39 
47.97 
49. 55 
51. 66 
53.44 
55. 22 
57. 21 
59. 21 
62. 11 
64. 73 
67. 03 



Total. 



Inches. 

468. 87 1 
1,511.51 
2, 094. 34 

2, 964. 18 

3, 335. 93 
2, 492. 90 

2, 783. 0« 

3, 384. 43 
2, 392. 26 
1, 553, 99 
1,061.99 

763. 00 



In. 
24.68 
25. 19 
26. 18 
26. 47 
27 34 
28.01 

28. 69 

29. 43 

30. 67 

31. 71 
33. 19 
34. 68 



"Weight. 



Total. 



Pounds. Lbs. 

824.00 45.78 
2. 909. 12 47. 69 
4,033.08, 51.71 
6,314.371 55.39 
7, 411. OO' 60. 75 
5,877.75' 66.04 
7, 466. 87 1 72,49 
9, 103. 62 
6, 971. 75 
5, 123. 50 
3,715. 87 
2, 708. 30 



79. 16 
87. 15 
102,47 
116, 12 
123. 10 



Circumference of 
head. 



Total. 



Inches. 

384. 86 
1, 224. 84 

1, 6.!9. 72 

2, 376. 39 
2, 525. 99 
1, 834. 73 
2, 132. 02 
2.431.46 
1, 612. 54 
1, 073. 88 

710.41 
464. 61 



In. 
20. 26 
20.41 
20. 50 
20. 59 
20. 70 
20, 85 

20. 90 
20.96 
21.22 

21. 48 
21.53 
22. 12 



o" American and foreign parentage" refers to parents, one of whom is American born, the other 
foreign born. No sooiological division is made here, as the numbers were comparatively small The 
divisions, also, would have been quite unequal in numbers. ,y o uan. 
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Table XIV. — All iright hoys. 



Limits of ditferent 
ages. 


Total number of 
pupils. 


Height. Sitting height. 


Weight. 


Circumference of 
head. 


From— 


To- 


o 

a 

o 
6 

0 
2 
1 

3 
1 
3 
2 
(] 
2 
I 
0 
2 
0 
0 
0 
0 


Total. 


Average. 


» 

a 

0 

c 

0 
4 
3 
5 
7 
5 
10 

C) 

6 
3 
3 
2 
0 
0 
0 
0 


Total. 


a 
u 

<o 
> 


a 

a 

0 

d 

1 

6 
2 
3 
3 
3 
2 

5 
2 
1 
1 
1 
1 
0 
0 


Total. 


Average. 


•6 

a 

0 

6 

;z; 

0 

3 
3 

6 
2 
0 
5 
3 

4 
5 
1 
1 

0 
0 
0 

0 


Total. 


Average. 


Trs. Mog. 

5 8 

6 7 

7 7 

8 7 

9 7 

10 7 

11 7 

12 7 
Vi 7 
U 7 

15 7 

16 7 

17 7 

18 7 
16 11 

19 11 


Yrg. Mos. 

6 6 

7 6 

8 6 

9 6 

10 6 

11 6 

12 6 

13 6 
U 6 
15 6 
10 6 

17 6 

18 6 

19 6 
18 4 

20 0 


53 
205 
320 
384 
392 
322 
349 
305 
''27 
167 
104 
35 
14 
16 
4 
2 

2, 899 


Inches. 
2, 382. 85 
9, 312. 00 
15,228.50 
18, 899. 77 
20, 218. 58 
16, 963. 09 
19, 100. 94 
16 931 22 
13! 354! 33 
10, 329. 03 
6, 749. 42 
2, 165. 62 
947. 37 
1, 084. 86 
263. 25 
137. 62 


In. 

44. 96 

45.87 

47.74 

49.61 

51.71 

53. 18 

55. 22 

56. 0:5 
59. 35 
62. 22 
64.90 
65. 62 
67. 67 

67. 80 
65. 81 

68. 81 


Inches. 
1, 316. 24 

5, 036. 40 
8, 200. 68 

10, 070. 02 
10, 514. 75 

8, 846. 28 

9, 777. 78 

6, 767. 65 
5, 252. 94 
3, 365. 69 
1, 114. 86 

493. 12 
553. 62 
136. 75 
71i 50 


In. 

24. 83 
25.06 

25. 87 

26. 57 
27.31 
27.91 
28. 84 
29 47 
30! 62 

32. 03 

33. 32 

33. 78 
35.22 

34. 60 

34. 19 

35. 75 


Pounds. 
2, 378. 50 
9, 500. 62 
16, 225. 62 
21, 255. 24 
23, 950. 87 
21, 147.02 
25, 098. 50 

19! 543I 41 
16, 955. 00 
11, 943. 87 
4, 048. 00 
1,759. 50 
1, 942. 75 
472. 25 
296. 50 


Lbs. 
45. 74 
47. 74 
51. 02 
55. 79 
61.57 
06. 29 
72. 33 
78. 38 
88.03 
102. 76 
115. 96 
119. 06 
135. 35 
129. 52 
118.06 
148.25 


Inches. 
1, 072. 32 
4, 141.89 

6, 519. 89 

7, 805. 83 

8, 104.22 
6, 708. 75 
7,216. 07 

0, oOU. DU 

4, 740. 51 
3, 500. 43 
2,243.77 
750. 80 
309. 74 
357. 74 
87. 37 
43. 25 


In. 
20. 23 
20. 50 
20. 57 
20. 65 
20. 78 
20. 83 
20. 98 
21.06 
21.26 
21.61 
21.78 
22. 08 
22. 12 
22. 36 
21.84 
21.63 



















































Table XV.— All chill hoys. 



Limits of difl'erent 
agea. 



From— 


To 




Trs. 


Mos. 


Trs. Mos. 


5 


. 3 


5 


6 


5 


7 


6 


6 


6 


7 


7 


6 


7 


7 


8 


6 


8 


7 


9 


6 


9 


7 


10 


6 


10 


7 


11 


6 


11 


7 


12 


6 


12 


7 


13 


6 


13 


7 


14 


6 


14 


7 


15 


6 


15 


7 


16 


6 


16 


7 


17 


6 


16 


9 


17 


9 


16 


10 


18 


1 


17 


7 


18 


2 


18 


11 


20 


9 



cn3 



5 
39 
99 
101 
102 
118 
97 
128 
131 
143 
116 



Height. 



Total. 



Inches. 
216. 25 

1, 694. 65 
4,327.56 
4, 708. 94 

4, 959. 03 

5, 961.45 
4, 978. 15 

6, 980. 22 

7, 332. 00 

8, 339. 17 
6, 987. 18 
4, 923. 84 

2, 061, 23 
264. 62 
462. 37 
520. 37 
267. 25 



In. 

43. 25 

44. 60 

45. 55 
47. 57 
50. 09 
51.39 
52. 96 
54. 96 
56. 84 
59. n 
61. 29 
63. 95 
64.41 
66. 16 
66. 05 
05. 05 
66. 81 



Sitting height. 



Total. 



Inches. 
123. 00 
928. 99 
2, 402. 29 
2, 603. 02 

2, 701. 59 

3, 153. 06 
2,651.08 
3, 564. 58 

3, 831. 57 

4, 136. 52 
3, 510. 22 
2, 456. 09 
1, 002. 36 

142. 25 
239. 74 
237. 99 
138. 62 



In. 
24.60 

24. 45 

25. 02 
25. 77 
27. 02 
27. 18 

27. 91 

28. 75 

29. 47 

30. 64 
31.62 
32. 75 
33.41 
35. 56 
34. 25 
34. 00 
34. 66 



Weight. 



Pounds. 

0 216. 75 
2| 1,656.50 
2 4, 564. 50 
2 5,076.08 
2 5,696.75 

01 7,214.50 
li 6,224.75 
2! 9,222.72 
0 10, 426. 83 



12, 673. 87 
11, 506. 25 
8, 783. 87 
3, 630. 00 
521. .50 
848. 25 
967. 50 
546. 00 



Lbs. 

43. 35 

44. 77 
47.06 
51.27 
56. 97 
61. 14 
64. 84! 
73. 20! 
79. 59 
89. 25| 

100. 05 
111. 19! 
113.44 
130. 38' 
121. 18 
120. 94 
136. 50 



Circumlerence of 
head. 



Inches. 
98. 00 
770. 96 
1' 1,988.01 
2 2, 008. 96 
II 2, 068. 13 
5: 2, 319. 33 
Ij 1,977.04 
1, 2,648.58 
2i 2,710.07 
2, 950. 10 
2, 451. 64 
1, 680. 55 
689. 98 
88. 12 
152.37 
173. 62 
89. 00 



In. 

19. 60 

20. 29 
20. 29 
20.29 
20.48 
20. 53 
20. 59 

20. 85 
21.01 
21.07 
21.32 

21. 55 

21. 56 

22. 03 
21.77 
21.70 
22. 25 
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Tablk XVI.— -J/? aieragc hoye. 




Weight 



In. 

24. 62 

25. 16 
2.'). 95 
2G. 57, 
27. 13 
2". i)8 

28. 71 

29. 39 

30. 4G 
31 

33. 03 

31. Sill 
35. 02l 

34. 56 
36.41 




Circumference of 
bead. 



Total. 



Pounds. Lbs. 
i 1,972.75 44.84 
U 9,536.62 47.92 
1116,871.62 51.91 
lll9,lG5. 25 56. .53 
ll'>1.797. 271 61.57[ 
ll2.5, 6.36. G2| 66.64 
0'33, 499. 00 72.98; 
3 33,423.37 79.96 

0 32, 693. .53 88.12 

1 21,899. 12 100. 01) 

2 16,122. 12 113. .54 
0 8, 816. 30l 125. 95 
O; 3, 217. 00 !34. 04 
O; 1,228.25130.47 
0 572.25 143.06 



Total. 



I 2 



Inches. ' 
0 911.77 

2 4,008. .55 
0 6,692.97 
3, 6,954.68 
3I 7,301.40 
21 8,000.48 

0 9,608.20 
2 8,791.50 
3| 7,817.41 
2 4, 668. 13 

1 3,099.19 

0 1,539.60 

1 504. 86 
0 202. 62 
0' 90. 25 



Tn. 

20.20 
20. 35 
20. 53 
20. 64 
20.74 
20. 85 
20.93 

20. 98 

21. 24 
21.41 

21. 67 

22. no 
21.95 
22. 51 
22. 56 



Tablk XVII. — Uriijhf hoys, American iiarcnti 



Limits of (liffereiit 
ages. 



Yrs. Mos. Trs. Mos. 
08166 
6 7 1 7 6 
6 
0 
6 
6 
G 
6 
6 
6 
6 
6 
6 
6 
0 



10 
31 
12 
13 
14 
15 
16 
17 
18 
19 



Height. 



Circumference of 
head. 



p. 's 



TotaL 



38 
160 
249 
281 
31 
272 
274 
230 
ISOj 
132 
82 
29' 

lol 

11; 
2^ 

2, 267' 



I Inches. \ 
0 1,700.73 
11 7,284.02! 
Olll, 895. 16 
2113,850. 39 
1I16, 357.91 
3'l4,297. 62 
2 15, 022. 34 
4 12, 800. 88' 
210,605. 49' 
l| 8.130.31 

0 5,312.43 

1 1,844.62 
0 679. 62 
0 742. 30 
0 137. 6J 



l7l. 1 

44. 76 

45. 81 
47.77 
49.64 
51.77' 
53. 15! 
55.23 
56. 64 
59. 58 
62. 06 
64.79I 
65. 88 
67.96 
67.49 
GS. 81 




Inches. I 

0 944.^2 
2 3,954.94 

1 6,394.96 

2 7,429.96 
7 P, 475. 04 

3 7,509.44 

01 7,746.81 
7 6, 586. 72 
5! 5.359. 19 
2; 4, 1.58. 94 

2 2, 663. 70 
2 916. 61 
Ol 353. 62 
0 380. 12 
0 71.50 



In. 
24.86! 
25. 03] 

25. 79 

26. 03 

27. 34 

27. 92i 

28. 91i 

29. 54 
30.62 
31. 99 
33. 30 

33. 95 1 
35. 36' 

34. 56 
3^. 75 



Pounds.] Lbs. 
O' 1,742.75 45.86 
5. 7,358.50 47.47 
012,716.37 51.07 
215,651.621 56.10 

2 19,444. 75; 61. 73 

3 17, 796. 37 60. 16 
219,649.25 72.24 
5 17, 696. 50 78. 65 
515,482.91] 88.47 
213, 303. 00,102.33; 
1 9,267.87 114.42; 
1: 3,301.001120.04 

0 1,359.00 135.90 

1 1,283.25 128.33 
0 296. 50 148. 25 
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Limits of different 
ages. 



Circumference of 
head. 




Table XIX. — Average hoys, American parents. 



Limits of different 
ages. 



Froni- 



Trs. Mos. 

5 7 

6 7 

7 7 



Trt. Mos. 

6 6 

7 6 

8 6 
(i 
6 
6 



p ft 

P a 



36 
175 
285 
286 
305 
320 
389 
360: 
311 

ise; 
no! 

59 
20 
7 



Height. 



,862 



Total. 



Inches 
1,606.97 
7, 888. 19 

13, 571. 19 

14, 091. 07 

15, 643.4 

16, 822. 85 
21,074.45 



5 20, 133. 6'. 



18, 287. (11 
11, 497. 78 
7, 564. 55 
3, 944.21 
1, 348. 11 
408. 62 
278. 50 



Inch 
44. 64 
40.13 
47.95 
49. 79 
51.63 
53.24 
55. 17 
56.71 
58. 99 
61.82 
64. 11 
66. 85 
67.41 
66. 95 
69. 63 



Sitting height. 



Total. 



Inches. 

869. 60 
4, 306. 77 

7, 341.26 
7, 56.5. 81 

8, 290. 82 
8, 896. 94 

0;ll, 18U.85 
1210, 228. 70 
9| 9,240.47 
4 .5,757.48: 
3,841.38 
1 2, 00L33 
1 665. 66 
0 240 
0 145. 62! 



Inch. 

24. 85 
25. 19 

25. 94 

26. 55 

27. 18 
27.98 
28.74 

29. 39 

30. 60 

31. 63 
33.12 
34. 51 
35.03 
34. 29 
36.41 



"Weight. 



Circumference 
of head. 



Total. 



Pounds. 
1, 575. 50 
8, 411.62 
14, 751.50 
lilO, 007.25 

0 18, 735.77 

1 21, 180.75 
0,28, 469. 25 
3 28, 537. 87 
o!27, 517. 66: 
M8, 468. 62 
1[13,485. 25 114. 28 
O; 7, 429.55' 125. 92 
Ol 2,689 134.45 
0; 9G2 137.43' 
0 572. 25 143. 06 



Lbs. 
45. 01 
48. 07 
51. 70 
56. 17 
61.43 
66.40 
73. 19 
79. 94 
88.48 
99. 83 



Total. 



Inches. 

727. 40 
3,541.70 
5, 852. 05 
5, 836. 97 

6, 285. 94 
6, 650. 89 
8, 130. 98 

7, 545. 90 
6, 571.33 
3, 937. 23 
2, 553. 72 

0 1,294.66 
o! 438.11 
0 158. 37 
0 90. 25, 



Inch. 
20.21 
20.35 
20. 53 
20.63 
20.75 
20.85 
20.90 
20. 96 
21.27 
21.40 
21.64 
21.94 
2L91 
22. 62 
22.56 



lOGO EDUCATION REPORT, 1S97-98. 

Table XX.— Bright hoys iehnghuj to nonlaboring classes, of American parentage. 



Limits of dilferent 
ages. 



From- 



Yis. Mos. 



To- 



Yrs. Mos. 



5 


8 


6 


6 


6 


7 


7 


6 


7 


7 


8 


6 


8 


7 


9 


6 


9 


7 


10 


6 


10 


7 


11 


6 


11 


7 


12 


6 


12 


7 


13 


6 


13 


7 


14 


6 


14 


7 


15 


6 


15 


7 


16 


6 



o "= 
H 



S. 3 



27 
102 
137 
162 
176 
172 
162 
142 
123 
93 
61 



1,357 



Total. 



Trs. Mos. 

170 11 

718 
1,096 
1,463 
1,768 
1,894 
1,947 
1,848 
1, 721 
1,396 

977 



Hoigbt. 



Total. 



Inches 
1,215. 36 
4,641.31' 

6, 583. 68 
8, 021. 19 
9, 155. 1 
9,184.4 
8, 923. 5 

7, 830. 9 
7, 286. 51 
5, 746. 71 
3, 994. 45 



Inches. 
45. 01 
45. 95 

48. 06 

49. 82 

52. 02 

53. 40 
55.43 
56, 75 
59. 73 
62. 46 
65.48 



Sitting height. 



Total. 



Inches. 
676. 25 

2, 508. 46 
3, 552. 04 
4. 326. 88 
4, 746. 1 
4, 728. 5 
4, 558. 6 

3, 972. 0 
3, 723. 09 
2, 960. 57 
2, 015. 21 



Inches. 
25. 06 
25. 08 
25. 93 
26.71 
27.43 
27. 98 
29. 04 

29. 42 

30. 77 
32. 18 
33.85 



Limits of different 
ages. 



From- 



To- 



Arm reach. 6 



II 



Total. 



Weight. 



Total. 



Circumference of head. 



2s 
11 



Total. 



Trs. Mo.s. 

5 8 

6 7 

7 7 

8 7 
7 
7 
7 
7 
7 
7 
7 



Trs. Mos. 
6 6 



Inches. 
1, 197. 98 

4, 552. 60 
6, 379. 73 
8, 049. 42 

8, 975. 9 

9, 089. 6 
8, 971.3 
8, 133. 5 
7, 153.48 

5, 822.11 
4, 075. 87 



Inches 

44. 37 

45. 53 
47. 61 
49. 69 
51.88 
53. 47 
55. 38 
57. 28 
60. 62 
63. 28 
66. 82 



Potmds. 
1, 255. 50 
4,718.25 
7, 02G. 75 
9, 130. 00 
10, 785. 00 
11,217.00 
11,587.00 
10, 772. 00 
10, 633. 41 
9, 432. 25 
6, 995. 25 



Pounds. 

46. 50 

47. 66 
51. 29 
56. 71 
61. 63 
66. 37 
71. 97 
78. 06 
89. 36 

103. 65 
116. 59 



Inches. 

546. 09 
2, 055. 70 

2, 824. 19 

3, 287. 16 
3, 644. 00 
3, 590. 2 
3, 369. 2 
2, 950. 2 
2, 567. 20 
1, 945. 33 
1, 305. 42 



Inches. 
20. 23 
20. 56 
20. 61 
20.67 
20. 82 
20. 87 
21.06 
21.07 
21.39 
21.61 
21.76 



a The average age is given in a number of tables. 

b Arm reach is here given and in a number of tables ; but the difficulty of getting thi.s measurement 
exact is practically very great. We have given these measurements, althougli we have not utilized 
them. 



Table XXI. — Dull hoys, American parents, nonlahoring classes. 



Limits of different 
ages. 


Total number 
of pupils. 


Age. 


Height. 


Sitting height. 


From — 


To- 


j Number 
1 omitted. 


Total. 


Average. 


0 

1 

0 
0 

1 

0 
0 
0 

I 

0 


Total. 


Average. 


Number 
omitted. 


Total. 


« 

to 
ce 
t~t 

> 
< 


Yrs. Mos. 

6 7 

7 7 

8 7 

9 7 

10 7 

11 7 

12 7 

13 7 

14 7 

15 7 


Trs. Mos. 

7 5 

8 6 

9 6 

10 6 

11 6 

12 6 

13 6 

14 6 

15 6 

16 6 


24 
23 
26 
33 
34 
44 
39 
54 
47 
34 




Trs. Mos. 
169 8 
188 3 
238 7 
335 7 
376 4 
535 0 
515 9 
766 3 
710 2 
548 2 


Y. M. 

7 1 

8 2 

9 2 

10 2 

11 1 

12 2 

13 3 

14 2 

15 1 

16 1 


Inches. 
1, 090. 36 
1, 034. 74 

1, 320. 11 
1.713. 12 
1,774.80 

2, 440. 44 

2, 231. 55 

3, 259. 47 
2, 880. 47 
2,219. 62 


Inches. 
45.43 
47. 03 
50. 77 
51.91 
53.78 
55.46 
57.22 
60. 36 
62. 62 
65. 28 


2 
0 
1 
2 
1 
1 
1 
3 
2 
2 


Inches. 
5U. 47 
588. 86 
671. 49 
851. 62 
935. 50 
1, 250. 85 
1,128. 48 
1, 580. 57 
1, 456. 86 
1, 076. 74 


Inches. 
24.75 
25.6 
26. 86 
27.47 

28. 35 

29. 09 
29.7 

30. 99 
32. 37 
33.65 


358 








1 
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Table XXI. — Dull ioys, American parents, nonlahorinfj classes — Continiiecl. 



Limits of different 
ages. 


Arm reach. 


■Weight. 


Circumference of head. 


From — 


To— 




Total. 


tc 


<D 


Total. 


tu- 
rn 
u 

> 


Sd 


Total. 


<B 

to 
ci 
u 

9 


Trs. Mos. 

6 7 

7 7 

8 7 

9 7 

10 7 

11 7 

12 7 

13 7 

14 7 

15 7 


Trs. Mos. 

7 5 

8 6 

9 6 

10 6 

11 6 

12 6 

13 6 

14 6 

15 6 

16 6 


0 

1 
1 

0 

1 

0 
2 
0 
2 
0 


Inches. 
1, 065. 98 
1,027.36 

1, 279. 12 
1,717.30 
1,774. 12 
2, 472. 36 
2, 131.31 
3, 286. 12 

2, 855. 74 
2, 262. 12 


Inches. 
44. 42 
46. 70 
51.16 

52. 04 

53. 76 
56.19 
57.60 
60. 85 
63. 46 
66. 53 


1 
1 
0 
0 
1 
0 
0 
0 

1 

0 


Pounds. 

1, 064. 00 
1, 101.00 
1,507.25 

2, 067. 25 
2, 198. 25 

3, 243. 50 
3, 188. 00 
4, 992. 00 

4, 861.25 
3, 926. 00 


Pounds. 
46. 26 
50. 05 
57.97 
62. 64 
66.61 
73. 72 
81.74 
92. 44 
105. 68 
115. 47 


1 
0 
1 
1 
1 
0 
0 
0 

1 

0 


Inches. 
469. 52 
465. 60 
514. 98 
657. 10 
680. 60 
918. 59 
829. 10 
1, 141. 56 
984. 84 
732. 90 


Inches. 
20. 41 
20. 24 
20. 60 
20. 53 
20. 62 
20. 88 
21.26 
21.14 
21.41 
21.56 



Tablk XXII. — Acerage {in general) hoys, nonlahoring classes, American parentage. 



Limits of 
different 
ages. 



T.3I. 

7 6 

8 6 

9 6 

10 6 

11 6 

12 6 

13 fi 

14 6 

15 6 

16 6 

17 6 



Height. 



0 3 



79 
118 
125 
144 
142 
188 
165 
181 
119 
741 
43 

1,378' 



Total. 



Inches. 

3, 654. 71 
5,615.94 
6, 197. 21 
7, 449. 08 
7, 626. 20 

10, 181. 37 
9,291.71 

10, 712. 71 
7, 426. 09 

4. 700. 05 
2, 890. 22 



In 
46. 26 

48. OO' 

49. 98 
52.09 
53.71 
55. 35 
57.00 
59. 52 
62. 40 
64.38 
67. 21 



Sitting height. 



Total. 



Arm reach. 



Weight. 



Inches. I In. 
4 1, 902. 84 25. 37 
0 3, 059. 96 25. 93 
3,312. 06 26.71 
3,939.22 27. 36 
3, 981. 39 28. 24 
5,428.9128. 88 
5]4, 720.43 29. 50 
4 5, 459. 03 30. 84 
3 3, 695. 38 31. 86 
0 2, 451.97 33. 13 
0 1,403.84 34. 74 



Total. 



Inches. I In 

3, 419. 83 45. 60 
5,505. 71 47. 46i 

6, 124. 57 49.79; 
7,408.63 51.81 

7, 517. 23 53. 69 
10, 272. 59 55. 53 

9, 292. 63 57. 36 
10, 783. 45 59. 94 
7, 373. 84 63. 02 

4, 890.12 66.08 
2, 901. 61 69. 09 



Total. 



Lbs. 
48. 04 
51.48 
56. 37 
62. 28 



Pounds. 
3, 795. 25 

6, 074. 25 

7, 045. 75 

8, 968. 50 
9,491.76 67.32 

13,861.001 73.73 
13, ,323. 37 80.75 
16, 155. 16[ 89. 26 
12, 157. 12103.03 
8, 367. 50 114. 62 
5, 520. 25 128.38 



Circumference 
of head. 



Total. 



Inches. 

0 1, 608. 61 
0 1 2, 417. 26 

1 2, 566. 11 
Oj2, 999. 17 



2, 972 

3, 952. 69 
■f, 462. 86 

2 3, 819. 66 
2, 540. 21 
1, 602. 51 
945. 91 



In. 
20. 36 
20. 49 
20.69 
20. 83 
20.94 
21.02 

20. 99 
21.34 

21. 53 
21.66 

22. 00 



Taui>e XXIII. — Bright hoys, American parents, laboring classes. 



Limits of different 
ages. 


mber 
ils. 


Age. 


Height. 


Sitting height. 


From — 


To 




3 P. 
C 3 

O = 

H 


Number | 


omitted. 


Total. 


Average. 


1 Number 
1 omitted. 


Total. 


Average. 


1 Number 
1 omitted. 


Total. 


o 
fed 

u 
o 
>■ 


Trs. Mos. 
6 8 

6 7 

7 7 

8 7 

9 7 

10 7 

11 7 

12 7 

13 7 

14 7 

15 7 


Trs. Mos. 

6 6 

7 6 

8 6 

9 6 

10 0 

11 6 

12 6 

13 6 

14 6 

15 6 

16 5 


11 
58 
112 
119 
141 
100 
112 
88 
57 
39 
21 




Trs. Mos. 

68 3 
- 409 6 
900 9 
1, 071 1 
1, 414 5 
1,104 10 
1,355 0 
1,141 3 
799 7 
.587 9 
330 2 


r. M. 

6 2 

7 6 

8 3 

9 1 

10 5 

11 4 

12 0 

13 0 

14 2 

15 0 
10 0 


0 
0 
0 
1 
1 
3 
1 
0 
1 
0 
0 


Inches. 
485. 37 

2, 642. 71 
5,311.48 

5, 829. 20 
7, 202. 81 
5,113. 22 

6, 098. 84 
4, 969. 98 

3, 318. 98 
2, 383. 60 
1, 317. 98 


Inches. 
44. 12 
45.56 
47.42 
49. 40 
51. 45 
52.71 
54.94 
56. 48 
59. 27 
61.12 
02. 70 


0 
0 
1 
2 
4 
0 
1 
0 
3 
1 
1 


Inches. 

208. 37 
1, 446. 48 

2, 842. 92 
3, 103. 08 

3. 728. 94 
2, 780. 94 
3, 188.21 
2, 614. 72 
1, 630. 10 
1, 198. 37 

648. 49 


Inches. 
24.40 
24.94 

25. 61 

26. 52 

27. 22 

27. 81 

28. 72 

29. 71 

30. 30 

31. 54 

32. 42 








858 
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1 
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Tablk XXIII.— JS»i(/7W boi/g, American iiarcnta, laboring c/a*«<?a— Contmuci 



Limits of different 
ages. 


Arm reacli. 


Weight. 


Circnmfcronce of head. 


From — 


To- 


E 

^ o 


Total. 


6 
to 

u 

<B 


^ -A 

.= S 


Total. 


3 
> 


^ o 


Total. 


o 
ta 

1 


Trs. Jfos. 

5 8 

6 7 

8 7 

9 7 
JO 7 

11 7 

12 7 

13 7 

14 7 

15 7 


res. Mos. 

6 6 

7 6 

8 6 

9 G 

10 0 

11 G 

12 G 

13 G 

14 G 

15 6 

16 5 


0 
0 
2 
1 
0 
1 
0 
1 
] 
0 
0 


Inches. 
468. 12 

2, 606. 24 
5, 163. 95 
5, 780. 58 
7, ;^55. 81 
5,212. 23 
6, 137. 45 
4, 897. 97 

3, 367. 23 
2, 427. 87 
1, 335. 87 


Inches. 
42. 56 
44.94 
46. 95 
48. 99 
51.46 
52.65 
54. 80 
56. 30 
00. 13 
62. 25 
G3.61 


0 
2 
0 
1 
1 
0 

1 
1 
1 

0 
0 


Pounds. 
487. 25 

2, 640. 25 
5, 689. 62 
6, 521.62 
8, 659. 75 
6, 579. 37 
8, 062. 25 
6, 924. 50 
4, 849. 50 

3. 870. 75 
2 272. 62 


Poun ds. 
44. 30 
47. 15 
50. 80 
55. 27 
61.86 
65.79 
72. 63 
79.59 
86. 60 
99.25 
108. 22 


0 
1 
1 

1 
0 
2 
1 
1 
1 
0 


Inches. 
220. 49 

1, 103. 97 

2, 275. 27 
2,415. 50 
2, 899. 90 
2, 072. 17 
2,301.80 
1,829.67 
1, 184. 21 

816.98 
460. 61 


Inches. 
20.04 
20. 42 
20.50 
20. 65 
20.71 
20. 72 
20. 93 
21.03 
21. 15 
21.50 
21.93 



Taulk XXIY. — DuU hoys, American parents, laboring classes. 



Limits of different 
ages. 



From- 



To— 



Trs. 2Iog. 



Tr.i. Mos. 



Age. 



J3 *; 



Total. 



a .H i Total. 

p a 



Trs. Mos. 
319 9 



402 
488 
482 
490 
595 
769 
025 
G05 
512 



Height. 



Inches. 

1, 969. 97 

2, 330. 73 
2, 582. 48 
2, 344. 10 
2, 206. 99 

2, 604. 68 

3, 20G. 72 
2, 606. 72 
2,417. 22 
1,815. 86 



In ches. 
45.81 
47. 57 

49. 66 

50. 96 
52. 55 
54. 26 
56. 26 
59. 24 
CO. 43 
G2. 62 



Sittiug height. 



Total. 



! ^ 



Inches. 
1, 129.91 
1, 284. 19 
1, 440. 36 
1, 293. 78 
1, 191. 09 
1,332. 37 
1,701.60 
1.313. 72 
1, 206. 36 
926. 10 



Inches. 
25. 11 
25.68 
26.67 
26. 95 
27.70 
28.35 
29. 34 
30. 55 
30. 93 
31.93 



I I 



Limits of different 
ages. 



Arm reacli. 



Weiglit. 



Trom — 


To 




1 Number 
j omitted. 


Total. 


Average. 


ate 

li 


Total. 


fcfi 
c$ 
u 

> 


11 


Total. 


Average. 

1 


Trs. Mos. 


Trs. 


Mos. 




Inches. 


Inches. 




Pounds. 


Pounds. 




Inches. 


Inches. 


6 7 




6 


0 


2, 042. 12 


45. 38 


1 


2. 085. 75 


47. 40 


0 


912. 39 


20. 23 


7 7 


8 


6 


1 


2, 320. 74 


47.36 


1 


2, 5.39. 00 


51.82 


1 


994. 01 


20.29 


8 7 


9 


6 


1 


2, 605. 09 


49.15 


1 


2, 957. 75 


55. 81 


0 


1,103. 12 


20. 43 


9 7 


10 


6 


2 


2, 412. 23 


52.44 


0 


2, 909. 50 


60.61 


2 


946. 08 


20. 57 


10 7 


11 


6 


1 


2, 238. 16 


52.05 


0 


2, 807. 50 


63.81 


0 


908. 08 


20.64 


11 7 


12 


G 


1 


2,606.24 


54.30 


2 


3, 306. 85 


70,36 


1 


996. 07 


20. 75 


12 7 


U 


G 


1 


3, 207. 70 


56.28 


0 


4, 448. 33 


76. 70 


1 


1, 191. 62 


20.91 


33 7 


14 


6 


0 


2, 592.11 


58.91 


1 


3, 748. 62 


87.18 


1 


901.41 


20. Ort 


14 8 


15 


G 


2 


2, 343. 37 


61.67 


0 


3,831.50 


95. 79 


0 


848. 59 


21.21 


15 7 


16 


G 


3 


1,851.99 


63. oC 


1 


3, 372. 75 


108. 80 


2 


646. 15 


21.54 



Circumference of head. 
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Tai!LK XXV. — Avaage lays (while) helonging io the Jahoring classes, American parentage. 



Limits of different 
ages. 


mper 
ila. , 


Age. 


Height. 


Sitting height. 


From— 


To- 


3 5. 


I| 
II 


Total. 


o 

C3 

> 
< 


% '% 

5'3 
'A a 


Tot.al. 


feo 

K 
c 
> 
< 


-= £ 

Is 


Total. 


t* 
7i 

ID 
> 


Trs. Mos. 

6 7 

7 7 

8 7 

9 7 

10 7 

11 7 

12 7 

13 7 

14 7 

15 7 
10 7 


re*. Mos. 

7 6 

8 6 

9 6 

10 6 

11 6 

12 6 

13 0 

14 6 
\ry 0 

16 6 

17 6 


96 
167 
161 
161 
178 
201 
195 
130 
67 
45 
16 

1,417 


0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 


Trs. Mos. 
686 0 
1367 4 
1, 473 2 
1,626 0 
1, 983 2 
2,444 0 
2, 5.55 6 
1,837 8 
1, 001 2 
721 4 
272 1 


Y. M. 

7 0 

8 1 

9 1 

10 0 

11 1 

12 1 

13 1 

14 1 

15 0 

16 0 

17 0 


4 

2 
1 

4 
3 
3 
0 
0 
0 
0 


Inches. 
4, 233. 48 
7, 955. 25 
7, 893. 86 
8, 194. 39 
9, 196. 65 
10, 893. 08 
10,841.91 
7, 574. 30 
4, 071. 69 
2, 864. 50 
1,053.99 


Inches. 

46. 02 

47. 92 
49.65 
51.21 
52.85 

55. 02 

56. 47 
58. 26 
60.77 
63. 66 
65. 87 


0 
2 
0 
0 

I 

7 
5 
1 

3 
1 


Inches. 

2, 403. 93 

4, Zoi. oU 

4, 253. 75 
4, 351.60 

4, 915. 55 

5, 751. 94 
5, 508. 27 

3, 781. 44 
2, 062. 10 
1, 389. 41 

507. 49 


Inches. 
25. 04 
25. 95 
26. 42 
27. 03 
27. 77 
28. 62 
29. 30 
30.25 
31. 24 
;i3. 08 
33. 83 




1 
































Limits of different 
ages. 


Arm reach. 


"Weight. 


Circumference of head. 


From — 


To— 


A o 


Total. 


o 
bH 
es 


a.t: 

li 


Total. 


6 
tn 

a 

-I 


u • 

a.? 


Total. 


V 

tti 
a 
u 
<u 

■5 


Trs. Mos. 

6 7 

7 7 

8 7 

9 7 

10 7 

11 7 

12 7 

13 7 

14 7 

15 7 

16 7 


Trs. Mos. 

7 6 

8 6 

9 6 

10 6 

11 6 

12 6 

13 6 

14 6 

15 6 

16 6 

17 6 


3 
2 
4 
1 
6 
3 
5 
6 
2 
0 
0 


Inches. 
4, 268. 62 
7,814.48 

7, 769. 76 

8, 094. 96 

9, 033. 35 
10, 900. 03 
10, 769. 67 

7, 284. 98 
3, 999. 22 
2, 906.12 
1, 072. 25 


Inches. 
45. 90 
47. 36 
49.49 
50. 59 
52. 52 
55.05 
56. 68 
58. 75 
61.53 
64. 58 
67. 02 


0 
0 

1 

0 
0 
0 
3 
0 
0 
0 
0 


Pounds. 
4,616. 37 
8, 677. 25 

8, 961. 50 

9, 767. 27 
11,688. 99 

14, 008. 25 

15, 214. 50 
11, 362. 50 

6,311. 50 
5, 117. 75 
1, 909. 30 


Pounds. 
48. 09 
51.96 
56. 01 
60. 67 
65. 67 
72. 68 
79. 24 
87.40 
94. 20 
113. 73 
119. 33 


1 

0 
2 
2 
1 
0 
0 
0 

1 
1 

0 


Inches. 

1, 933. 09 
3, 434. 79 
3, 270. 86 
3. 286. 77 

3, 677. 96 
4, 178. 29 

4, 083. 04 

2, 751. 67 
1, 397. 02 

951.21 
348. 75 


Inches. 
20. 35 
20. 57 
20. 57 
20.67 
20. 78 
20. 79 
20.94 
21. 17 
21. 17 
21.62 
21.80 



Taijle XXVI. — Bright hoijs, not socially divided. 



Limits of different 
ages. 


Total number 
of pupil.s. 


Age. 


Height. 


Sitting height. 


From— 


Te- 


a.i 


Total. 


ID 

to 

C3 

< 


B *^ 
S "a 
"A o 


Total. 


bii 
a 

P 


Ms 
= a 

A c 


Total. 


o 
bo 

a 
u 

9 


Trs. Mos. 
6 0 

6 8 

7 8 

8 7 

9 7 

10 7 

11 7 

12 7 

13 7 

14 7 

15 7 

16 7 

17 7 

18 7 


rr*. 2Ios. 

6 6 

7 6 

8 6 

9 6 

10 6 

11 0 

12 6 
i:j 6 

14 6 

15 6 
10 5 

17 5 

18 6 

19 5 


6 

22 
43 
53 
39 
26 
37 
45 
29 
23 
11 
0 
4 
5 




Trs. Mos. 
37 05 
158 08 
348 07 
493 00 
302 00 
201 05 
445 07 
589 01 
408 08 
347 02 
176 09 
102 03 
72 1 
95 0 


T. M. 

6 02 

7 02 

8 01 

9 03 

10 00 

11 02 

12 04 

13 00 

14 03 

15 00 

16 00 

17 00 

18 00 

19 OJ 


0 

0 

1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


Inches. 

271. 25 
1,01.3.50 

1, 909, 35 

2, 622, 65 
1,985, 53 

1, 360. 74 
2,045. 12 

2, 530. 48 
1, 624. 85 
1, 443. 36 

715. 12 
374. 25 
267. 75 
342. 50 


Inches. 
45.02 
40. 06 
47.00 
49. 46 
50. 91 
52. 56 

55. 27 

56. 36 
56. 02 
63. 18 

65. 01 
62. 37 

66. 94 
G8. 05 


0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


Inches. 
147. 50 
.527. 74 
1,060.35 
1,394.84 
1,050. 85 
721.35 
1,062,24 
1,313,86 
8S9, 10 
773. 25 
369. 49 
198. 25 
139. .50 
173. 53 


Inches. 
24. 58 
2). 13 

25 46 

26 31 
2o.94 
27.74 
28. 07 
29. 19 
3'). 60 
33. 61 
33. 59 
3!. 04 
34.88 
34.69 


349 
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Table XXYl.— Bright boys, not sociaUij ffiri(7e<?— Coutimied. 



Limits of different 
•Tges. 


Arm reach. 


"Weight. 


Circumference of head. 


From — 


Te- 


/2 is 

^ o 


Total. 


s 

« 
u 




Tot;il 


si 
fcC 
tS 

> 

< 


^ o 


Total. 


« 
■l 

« 
> 


Trs. Mos. 
6 0 

6 8 

7 8 

8 7 

9 7 

10 7 

11 7 

12 7 

13 7 

14 7 

15 7 

16 7 

17 7 

18 7 


rrs. Jlfos. 

6 6 

7 6 

8 6 

9 6 
10 6 
U 6 

12 6 

13 6 

14 6 

15 6 

16 5 

17 5 

18 6 

19 5 


0 
J 
1 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 


Inches. 
269. 00 
950. 00 
1. 991. 37 
2,610. 23 
2, 002. 98 

1, 378. 98 
2, 061. 62 

2, 542. 74 
1,725.87 
1,478. 12 

723. 62 
381. 50 
276. 75 
360. 75 


Inches. 
44.63 
45. 52 
47.41 
49.24 
51. 35 
53.03 
55.71 
56. 05 
59. 51 

64. 26 

65. 78 
63. 58 
69. 18 
72. 15 


0 

1 
1 

0 
0 
0 
0 
0 
0 
0 
0 
0 

1 

0 


Pounds. 

272. 50 
1,049. 50 
2, 121.75 
2, 927. 50 
2, 364. 87 
1, 725. 75 

2, 742. 75 

3, 545. 90 
2, ,541. 75 
2, 424. 00 
1, 332. 50 

687. 00 
400. 50 
659. 50 


Pounds. 
45.41 
49.97 
50. 51 
55 23 
60. 63 
66. 37 
74. 12 
78. 79 
87 64 
105. 39 
121. 13 
114 05 
133. 50 
131. 09 


0 
0 
2 
1 
0 
0 
0 
0 
0 

1 

0 
0 

0 
0 


Inches. 
123. 12 
451. 36 
842. 84 

1. 067. 33 
806. 97 
544. 78 
773. 72 
950. 96 
608. 49 
477. 50 
240. C5 
133. 12 
88. 75 
113. 12 


Inches. 
20. 52 
20.51 
20. 55 
20. 52 
20.69 
20. 95 
20.91 
21. 13 
20.98 
21.07 
21.87 
22.18 
22. 19 
22.62 



Table XXVI a. — Bright hoys, American parents, not socially divided. 



Limits of different 
ages. 


mber 
ils. 


Age. 


Height. 


Sitting height. 


From — 


To— 


Total nu 
of pupi 


Number 
omitted. 


Total. 


Average. 


Number 
omitted. 


Total. 


Average. 


1 Number 
omitted. 


Total. 


Average. 


Trs. Mos. 

16 7 

17 7 

18 7 

18 7 

19 11 


Trs. Mos. 

17 6 

18 6 

19 5 

19 5 

20 0 


29 
10 
6 
5 
2 


0 
0 

0 
0 
0 


Trs. Mos. 
495 4 
180 1 
113 2 

95 0 


T. M. 

17 

18 

19 2 
19 


\ 
0 
0 
0 


Inches. 

1, 844. 62 
679. 62 
399. 86 
342. 50 
137. 62 


Inches. 

65. 88 

67. 96 

66. 64 

68. 50 
68. 81 


2 
0 
0 
0 
0 


Inches. 
916. 61 
353. 62 
206. 62 
173. 50 
71.50 


Inches. 
33.95 
35. 36 
34.44 
34.70 
35. 75 












52 











































Limits of different 
ages. 


Arm reach. 


Weight. 


Circumference of Lead. 


From— 


Te- 


1 Number 
1 omitted. 


Total. 


a> 
em 

(« 

> 
< 


u • 

n 
1 

0 

1 

0 
0 


Total. 


03 
fat 

a 
> 


Number 
omitted. 


Total. 


tao 

03 

u 

s> 
> 

< 


Trs. Mos. 

16 7 

17 7 

18 7 

18 7 

19 11 


rrs, if OS. 

17 6 

18 6 

19 5 

19 5 

20 0 


1 

0 
1 
1 
0 


Inches. 

1, 885. 49 
694. 62 
348. 50 
282. 75 
144. 50 


Inches. 
67. 34 
69. 46 

69. 70 

70. 69 
72. 25 


Pounds. 
3, 361. 00 
1, 359. 00 
623. 75 
659. 50 
296. 50 


Pounds. 
120. 04 
l:!5. 90 
124. 75 
131.90 
148. 25 


1 
0 
0 
0 
0 


Inches. 
617.74 
220. 39 
131.50 
113. 12 
43. 25 


Inches. 
22. 08 
22.10 
21.92 
22.62 
21.63 



Table XXV'II. — Dull boys, American parents, not socially divided. 



Limits of different 
ages. 


I mber 
tils. 


Height. 


Sitting height. 


From— 


To— 


H 3 
„ P. 

■s = 

H 


Mb 
|s 

A o 


Total. 


o 
fcj) 

cS 
< 


M 5 

a.? 
11 


Total. 


be 

cs 

o 
> 


Trs. Mos. 
5 3 
5 7 

16 7 

17 7 

18 11 


Trs. Mos. 

5 6 

6 6 

17 5 

18 2 
20 9 


5 
24 
32 
8 
4 


0 
1 
0 
0 
0 


Inches. 

216. 25 

1, 034. 04 

2, 061. 23 
520. 37 
267. 25 


Inches. 
43. 25 
44.96 
64.41 

65. 05 

66. 81 


0 

1 

2 
1 
0 


Inches. 

123.00 
569. 49 
1, 002. 36 
237. 99 
138. 62 


Inches. 
24.60 
24. 76 
33.41 
34.00 
34.66 






73 






1 
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Tablr XXVn. — Bricjlit boys, American parents, not socially divided — Continued. 



Limits of different 
agea . 


Arm reach. 


Weight. 


Circumference of head. 


From — 


To- 


A o 


Total. 


Average. 


Number 
omitted. 


Total. 


Average. 


1 Number 
1 omitted. 


Total. 


Average. 


Trs. JUos. 
5 3 
5 7 

16 7 

17 7 

18 11 


Trs. Mos. 

5 6 

6 6 

17 5 

18 2 
20 9 


2 
2 
0 
0 
0 


Inches. 
137.00 
980. 48 

2, 101. 00 
524. 62 
275. 50 


Inches. 
45. 67 
44. 57 
65.66 
65. 58 
68. 88 


0 
2 
0 
0 
0 


Pounds. 
216. 75 
988. 75 
3, 630. 00 
967. 50 
546. 00 


Pounds. 
43.35 
44. 94 
113. 44 
120.94 
130. 50 


0 
1 
0 
0 
0 


Inches. 

98. 00 
470. 72 
689. 98 
173. 62 

89. 00 


Inches. 
19. 60 
20.47 
21.56 

21. 70 

22. 25 



Table XXVIII. — Average boys, American parents, not socially divided. 



Limits of ditlerent 
ages. 


mber 
ils. 


Height. 


Sitting height. 


From — 


To- 


Total nu 


Pi 

A 
O 


Numlier 
omitted. 


Total. 


Average. 


Number 
omitted. 


Total. 


Average. 


Trs. Mos. 
5 7 

17 7 

18 9 
20 1 


Yrt. Mos. 
6 6 

18 5 

19 4 
21 7 


36 
20 
7 
4 


0 
0 
0 
0 


Inches. 
1, 606. 97 
1, 348. 11 
408 62 
278. 50 


Inches. 
44. 64 
67.41 
66. 95 
69. 63 


1 
1 

0 

0 


Inches. 

869. 60 
665. 6G 
240. 00 
115. 62 


Inches. 
24. 85 

35. 03 
34. 29 

36. 41 






67 


































Limits of different 
ages. 


Arm reach. 


Weight. 


Circumference of head. 


From — 


To— 


Number 
omitted. 


Total. 


Average. 


Number j 
omitted. | 


Total. 


Average. 


Number 
omitted. 


Total. 


Average. 


Trs. Mos. 
5 7 

17 7 

18 9 
20 1 


Trs. Mos. 
6 6 

18 5 

19 4 
21 7 


1 
1 

1 
0 


Inches 
1, 536. 86 
1, 307. 99 
408. 50 
284. 00 


Inches. 
43. 91 
68. 84 
68. 08 
71.00 


1 

0 

0 
0 


Pounds. 

1. 575. 50 

2, 689. 00 
902. 00 
572. 25 


Pounds. 
45.01 
134. 45 
137.43 
143. 06 


0 
0 
0 
0 


Inchen. 
727. 40 
438.11 
158. 37 
90. 25 


Inches. 

20. 21 

21. 91 

22. 62 
22. 56 



Table XXIX. — Bright boys, foreign parents, not socially divided. 



Limits of different 
ages. 



From- 



Trs. Mos. 

6 0 

6 8 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 



To- I 



Trs. Mos. 

6 6 

7 6 

8 6 

9 6 

10 6 

11 6 
12 
13 
14 
15 
16 
17 
18 
19 



6 0 
22 0 
43 1 
53 0 
39 0 
26] 0 
37 
45, 
29 
23 
11 



349l 



Height. 



Total. 



Inches. 

271. 25 
1.013.50 

1, 999. 35 

2. 622. 65 
1,985 53 
1,366.74 
2 045. 12 
2, 536. 48 
1 694 85 
1, 444. 36 

715. 12 
321.00 
207. 75 
342. 50 



In. 
45.21 
46.07 
47. 60 
49. 48 
50 91 
52.57 

55. 27 

56. 37 
58.441 
62. 80! 
65. Oil 
64 20' 0 
66.94 0 
68.50 0 



Sitting height. 



Total. 



Inches. 
147. 50 
527. 74 
1, 056. 35 
1, 394. 84 
1, 050. 85 
688. 35 
1, 062. 24 
1, 287. 86 
854. 10 
709. 75 
369. 49 
198. 25 
1H9. 50 
173. 50 



In. 

24. 58 
25. 131 

25. 76' 

26. 32; 

26. 94; 

27. 53 

28. 71 

29. 27: 
30.50 
32. 26 
33 59 
33.04 
34. 88 
34.70 



Circumference of 
head. 



•d 


















c 
























a 










0! 

bC 
03 


a 


Total 


bt 
es 


a 


Total. 


o 










c 






%^ 

IS 


o 






> 




6 






> 


; 










^; 






< 




Pounds 


Lbs. 




Inches. 


In. 




272. 


50 


45. 


42 


0 


124. 


12 


20.69 


1 


1,049. 


50 


49. 


98 


0 


451. 


36 


20. 52 


1 


2, 121. 


75 


50. 


52 


2 


842. 


84 


20. 56 


0 


2, 907. 


50 


54. 


86 


1 


1,067 


33 


20. 53 




2, 364. 


87 


60. 


64 


0 


806. 


97 


20. 69 


s 


1, 725. 


75 


66. 


38 


0 


544. 


78 


20.95 




2, 742. 


75 


74. 


13 


0 


773 


72 


20. 91 


s 


3, 546. 


00 


78. 


80 


0 


950 


96 


21. 13 


0 


2, 541 


75 


87. 


65 


! 


608. 


49 


20. 98 


0 


2. 424 


00 105. 


39 




477 


50 


21. 70 


0 


1,332. 


50 121. 


14 


0 


240 


75 


21.89 


0 


768 


00 114. 


50 


0 


133 


12 


22. 19 


1 


400 


50 133 


50 


0 


88 


75 


22. 19 


0 


6.59 


50 131. 


90 


0 


113 


12 


22. 62 














i 
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EDUCATION REPORT. 1897-98. 
Taijle XXX.— Dull ho!is,fordgH parents, not soc'iaJhj divided. 



Limits of different 
nges. 



Prom- 



rr«. 

6 


0 


rrs. 
6 


Mos. 
6 


6 


7 




6 


7 




8 


6 


8 




9 


4 


9 


7 


10 


6 


10 


10 


11 


6 


11 


7 


12 


6 


12 


8 


13 


6 


13 




14 


5 


14 


7 


15 


4 


15 


8 


li> 


6 


16 


10 


18 


1 



S5 



Age. 



a.? I Total. 



r>-«. iifos. 

63 0 
150 
131 

82 
152 
112 
213 
224 
366 
239 
145 
122 



Height. 



Sitting height. 



r. M. 



Total. 



a.? 

A o 



Indies. I Inches. 



437. 74 
856. 11 
761.85 
396. 74 
782. 12 
525. 62 

1, 100. 99 
917. 12 

1, 405. 86 
938. 74 
567. 24 
462. 37 



43. 77 
44.11 
47.62 
49.59 
52. 14 
52. 56 
55.05 

57. 32 

58. 58 
58.67 
63. 03 
66. 05 



Total. 



Inches. 

238. 25 
503. 61 
415. 60 
234. 62 
4U9. 99 
276. 87 
572. 49 
503. 87 
664. 00 
432. 25 
287. 25 

239. 74 



Inches. 
23.83 
25. 18 
25. 98 
29. 33 
27.33 
27.69 
28.62 
29.64 
30. IS 
30.88 
31.92 
34.25 



Limits! of different 
ages. 



Arm reach. 



Weight. 



Circumference of head- 











* '% 
'2 +^ 




V 






age. 


11 


Total. 


erage. 


From — 


To 






Total. 


ver, 


1 = 


Total. 


ver 








































'A S 










< 


Trs. 


Mos. 


Yrs. 


Mos. 




Inches. 


Inches. 




Pounds. 


Povnds. 




Inches. 


Inches. 


6 


0 


6 


6 


1 


398. 62 


44.29 


0 


454. 50 


45. 45 


0 


198. 75 


19.88 


6 


7 


7 


6 


1 


903. 74 


45. 19 


0 


989. 75 


47.13 


0 


423. 73 


20. 18 


7 


7 


8 


6 


0 


7.57. 12 


47. 32 


0 


818. 50 


51.16 


1 


304.49 


20. 30 


8 


7 


9 


4 


1 


3!)!). 75 


49.97 


1 


471. 50 


58. 94 


0 


183. 42 


20. 38 


9 


7 


10 


6 


1 


720. 03 


51.50 


0 


931. 50 


62. 10 


1 


288. 99 


20.64 


10 


10 


11 


6 


0 


.'527. 87 


52. 79 


0 


055. 25 


65. 53 


0 


205. 37 


20.54 


11 


7 


12 


6 


0 


1, 099. 86 


54.99 


0 


1,511.00 


75. 55 


0 


418. 24 


20. 91 


12 


8 


13 


6 


0 


970. 25 


57. 07 


0 


1, 385. 75 


81. 51 


1 


335. 11 


20.94 


13 


7 


14 


5 


1 


1, 482. 36 


59. 29 


0 


2, 241.50 


86.21 


1 


523. 71 


20. 95 


14 


7 


15 


4 


0 


96-1. 12 


60. 26 


0 


1, 454. 75 


90.92 


0 


339. 85 


21.24 


15 


8 


16 


6 


0 


577. 25 


C4. 14 


0 


925. 12 


102. 79 


0 


193. 00 


21. 44 


16 


10 


18 


1 


0 


456 37 


65.20 


0 


848. 25 


121. 18 


0 


152. 37 


21.77 



Tablk XXXI. — Arerafje hoys, foreign parents, not Hocially divided. 



Limit.sofdif- "-3 
fereiit ases. ' ~ 



Heiirht. 



Sitting height. 



Arm reach. 



Weight. 











•2 <E 


IS 














t 












■2 




0 








6 


I 










'g 


Total. 


te 

C3 


5 


Total. 


tp 








1 




'« 


c 






C 










0 




c 




0 


c 






d 






> 


0 






H 




H 


S5 




< 












r. M. 


r. M. 






Inches. 


In. 




Inches. 


In. 




6 


0 


6 


6 


2! 


0 


395. 37 


4.3. 93 


0 


213 


74 23. 75 


0 


6 


7 


7 


6 




2 


1,018.85:46.31 


1 


574 


97 


25. 00 


1 


7 


8 


8 


6 


41 


1 


1,926. 85 48. 17 


0 


1,067 


97 26. 05 


1 


8 


7 


9 


6 


54 


l> 


2,709,44 


50. 17 


3 


1, 360. 


73 26. 68 




9 


7 


10 


6 


50 


0 


2, 646. 03 52. 92 


1 


1,329. 


22 27. 13 


I 


10 




11 


6 


66 


1 


3,463. 4l|53. 28 


1 


1, 819. 


62 27. 99 


2 


11 


7 


12 


6 




0 


3.841,16 54. 87 


1 


1, 969. 


66 28. 55 


1 


12 




13 


6 




1 


3,413.51 56.89 


2 


1.734. 


60 29. 40 


2 


13 




14 


6 


60 


1 


3, 415. 95 57. 90 


2 


1, 723. 


71 29. 72 


0 


14 




15 


G 


34 


0 


2, 0,S8. 72 61.43 


2 


1,001 


98 31.31 


2 


15 


7 


16 


6 


25 


0 


1, 603. 84 64. 15 


0 


815 


86 32. 63 


0 


16 


9 




6 


11 


I 


743.74 07.61 


0 


379 


37 34.49 


0 


17 






9 


4 




265. 00 66. 25 


0 


139 


75 34.94 


0 


18 


7 


19 


3 


2 


0 


138. 62 69. 31 


0 


71 


00 35. 50 


0 



Tot.ll. 



Total. 



<! ^5 



Inches. \ In.\ 
389. 00,43. 22 

1, 058. 87 46. 04 
1,909.73 47.74: 

2, 705. 24 50. 10 

2, 501. 29 52. Ill 

3, 377. 60 52. 78 
3. 813. 80 55. 27 
3, 378. 87 57. 27, 
3, 536. 49 53. 94 
1, 983. 99 62. 00 
1,646. 05 65. 84 

763. 00 69. 36, 
260. 82 66.71 
141. 75 70. 83 



Circumference 
of head. 



Total. 



Pounds. 
0| 397. 25 
01, 125.00 
1 2, 120. 12 
0 3, 158. 00 
13, 061.50 
0 4, 475. 87 
0 5, 029. 75 
0 4, 885. 50 
0 5, 175. 87 

0 3, 430, .50 100. 90 

1 2, 636. 87 109. 87 
0 1,380. 75 126.07 
0, 528. 00 132, 00 
0 260, 25 133. 13 



Lbs. 

44. 14: 

46. 88; 
53. 00 
58. 48 
62. 48 
G7.82 
71.85 
80. 09 
86.20 



i Inches. Tn. 
0 184. 37 20. 49 
1' 466.85 20,30 
0 840. 92 20. 51 

0 1,117.71 20. 70 

1 1,015. 46 20.72 
11,3.55.59 20.86 

0 1,477. 22 21. 10 
21,245.60 21.11 

1 1,246. 08 21.12 
0 730. 90 21. 50 
0 545.47 21.82 

0 245. 00 22. 27 

1 66. 75 22. 25 
0 44. 25 22. 13 



EXPERIMENTAL STUDY OF CIIILDKEN. 1067 
Table XXXII. — Bright hoys, American and foreign parentage, not sociaUy divided. 



Limits of different 
ages. 



rrom— 


To 




Total nu 

of pupi 


j Number 
1 omitted. 


Total. 


Average. 


3 S 


Total. 


Average. 


Number j 
omitted. 


Total. 


Average. 


Yrs. 


MOK. 


Tr.i. Mot. 






Yrs. Mos. 


r. 


M. 




Inches. 


Inches. 




Inches. 


Inches. 


6 


0 


6 


6 


9 


0 


56 


0 


6 


2 


0 


410.87 


45.65 


0 


224. 12 


24.90 


6 


8 


7 


6 


23 


0 


165 


6 


7 


2 


1 


1, 014. 48 


46.11 


1 


553. 72 


25.17 


7 


7 


8 


6 


28 


0 


229 


7 


8 


2 


0 


1, 333.99 


47. 64 


0 


749. 37 


26. 76 


8 


7 


9 


6 


50 


0 


456 


3 


9 


1 


1 


2, 426. 73 


49. 53 


3 


1, 245. 22 


26.49 


9 


7 


10 


6 


36 


0 


366 


6 


10 


1 


0 


1, 875. 14 


52. 09 


0 


988. 86 


27. 47 


10 


7 


11 


6 


24 


0 


268 


2 


11 


1 


0 


1, 298. 73 


54. 11 


1 


648. 49 


28. 20 


11 


7 


12 


6 


38 


0 


462 


2 


12 


1 


0 


2, 093. 48 


55. 09 


4 


968. 73 


28. 49 


12 




13 


6 


30 


0 


394 


3 


13 


1 


2 


1,593.86 


56. 92 


1 


848.11 


29. 25 


13 




14 


6 


18 


0 


253 


6 


14 


0 


0 


1,053.99 


58. 56 


0 


554. 36 


30. 80 


14 




15 


5 


12 


0 


180 


9 


15 


0 


0 


754. 36 


62. 86 


0 


384. 25 


32.02 


15 




16 


5 


11 


0 


176 


1 


16 


0 


0 


721.87 


65.62 


1 


332. 50 


33.25 


16 


11 


18 


4 


4 


0 










0 


263. 25 


65.81 


0 


136. 75 


34. 19 










283 i i 

1 1 


t 
1 














Height. 



Sitting height. 



Limits of different 
agea. 



From— 



Yrs. Mos. 
6 0 



3 a 



Yrs. Mos. 

6 6 

7 6 



Arm reach. 



Total. 



Inches. 

365. 50 
1,047. 62 
1,292. 50 
2,406.10 
1,814.24 
1,297. 98 
2. 100. 38 
J,705. 99 
1,012.86 
702. 00 
739. 50 
275. 00 



Inches. 
45. 69 
45. 55 
47. 87 
49. 10 
51.84 
54.08 
55. 27 
56.87 
59. 58 
63. 50 
67. 23 
68. 75 



"Weight. 



Total. 



S'2 

|| Total. 

^ 5i 



Poiinds. 
363. 25 

1, 092. 62 
1,387.50 

2, 696. 12 
2, 141.25 

1, 625. 50 

2, 706. 50 
2, 271. 02 
1, 518. 75 
1, 228. 00 
1,313. 50 

472. 25 



Pounds. 
45.41 
47.51 
51. 39 
55. 02 
61. 18 
67.73 
71.22 
75.72 
84.38 
102. 33 
122. 14 
118. 06 



Circumference of 
head. 



Inches. 
181.62 
470. 86 
577. 59 

1, 035. 84 
753. 35 
501.60 
771. 35 
029. 77 
.380. 61 
260. 62 
236. 99 
87.37 



Inches. 
20. 18 
20.47 
20. 63 
20. 72 
20.93 
20. 90 
20. 85 

20. 99 
21.. 15 

21. 72 
21.54 
21.84 



Tablk XXXIII. — Dull hoys, American and foreign parentage, not socially divided. 



Limits of different 
ages. 


■£ o 
3 P. 

z ^ 

t ° 

5 

9 
12 
13 
22 

9 
15 
17 
19 
13 

5 


Age. 


Height. 


Sitting height. 


From — 


To- 


3.9 1 Total. 
11 


Average. 


Nvimber i 
omitted. 


Total. 


Average. 


1 Number 
t omitted. 


Total. 


3 
bit 
c: 

© 


Yrs. 2Ios. 
6 1 

6 8 

7 7 

8 9 

9 7 

10 7 

11 7 

12 8 

13 7 

14 7 

15 8 
IG 9 


Yrs. Mos. 

6 6 

7 6 

8 5 

9 6 

10 6 

11 6 

12 5 

13 5 

14 5 

15 6 
IG 5 
17 9 




Yrs. Mos. 
31 09 
64 03 
98 01 

119 08 

222 08 
100 04 
183 00 

223 09 
266 04 
198 04 

80 07 
69 02 


r. M. 

G 3 

7 1 

8 1 

9 2 

10 1 

11 1 

12 2 

13 1 

14 0 

15 2 
10 1 


0 
0 

0 
0 
0 
0 
0 
0 

1 
1 

0 
0 


Inches. 
222. 87 
411. 12 
581. 02" 
659. 75 

1, 122. 11 
470. 74 
834. 11 
976. 61 

1, 067. 12 
750. 75 
321. 12 
264. 62 


Inches. 

44. 57 

45. 68 
48. 47 
50. 75 
51.01 
52. 30 
55. 61 
57.45 
59. 28 
62. 56 
64. 22 
66. 16 


0 
0 
0 
0 
0 
0 

1 

0 
0 
0 
0 
0 


Indies. 
121.25 
224. 30 
314. 37 
355. 12 
597. 67 
247. 62 
408. 87 
497. 62 
578. 23 
414.75 
166. 00 
142. 25 


Inches. 
24. 25 
24. 92 

26. 20 

27. 32 
27. 17 
27.51 
29. 21 
29. 27 
30.43 
31.90 
33.20 
35. 56 








i 








1 1 1 


i 


1 
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Table XXXlU—Dnll boys, American mixed nationalities, not socially die ided— Cont'd. 



Limits of different 
ages. 


Ann re.'ich. 


Weight. 


Circumference of head. 


From— 


To— 


S.« 
3 a 

!z; 5 


Total. 


fco 
> 


S 

a. 5 


Total. 


a 
til 
a 
u 
ID 
> 
< 


a. 5 

a 

0 
0 

0 
0 

1 

0 
0 
0 

1 

0 
0 
0 


Total. 


a; 

te 
<e 

u 
v 
t- 


Trs. Mos. 
6 1 

6 8 

7 7 

8 9 

9 7 
10 7 

n 7 

12 8 

13 7 

14 7 

15 8 

16 9 


Trs. Mos. 

6 6 

7 6 

8 5 

9 6 

10 6 

11 6 

12 5 

13 5 

14 5 

15 6 

16 5 

17 9 


0 
0 
0 

1 

0 
0 
0 
0 
0 
0 
0 
0 


Inches. 
220. 75 

572! 37 
602. 37 

1, 126. 12 
464. 62 
839. 49 
983. 75 

1,136. 99 
828. 37 
325. 75 
272. 50 


Inche.t. 
44.15 
46 19 
47^70 
50. 20 
51. 19 
51.62 
55. 97 
57. 87 
59.84 
63. 72 
65. 15 
68. 13 


0 

Q 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


213. 25 
425. 00 
6T7! 58 
760. 25 
1, 306. 25 
563. 75 
1, 161. 37 
1,404. 75 
1, 691. 75 
1, 358. 75 
560. 00 
521.50 


Poundn. 
42. 65 
47. 22 
51! 47 
58. 48 
59.38 
62. 64 
77. 42 
82. 63 
89. 04 
104. 52 
112.00 
130. 38 


Inches. 
101.49 
182. 37 
244. 80 
260. 61 
427. CO 
182. 99 
315. 68 
354. 24 
383. 42 
278. 36 
108.50 
88. 12 


Inchet. 
20. 29 
20 26 
20^41 
20.51 
20. 36 
20. 33 
21.05 
20.84 
21.30 
21.41 
21.70 
22.03 



Table XXXIV.— J girls. 



Limits of different 
ages. 



Yrs. Mos. 
6 6 



94 
37 
375 
133 
754 
883 
939 



Height. 



Sitting height. 



Weight. 



Total. 



Inches. 

5 3,936. 
3 1,495.12 

3 16, 774. 08 
1 5,992.81 
9 35, 339. 85 

4 43, 187.44 

6 47, 700. 27 
931|12 48, 832. 09 
876 10 48, 301. 87 
9G0'l4 55, 133. 34 
833|12 49, 456. 03 
655 2 40,257.25 
450 4 27,828.56 
323 2 20, 221. 38 
151 Ij 9,473. 19 

41 0, 2,579.36 
13 0 830.25 
66 0, 4, 158. 87 



59 a44. 



Total. 



Inches. In 
2, 254. 90 a24.25 
83.5.621 23.87 
9, 060. 09 a24.69 




Total. 



< 



Pounds. Lbs. 
3, 986. 00 a43.33 
1,544.25; 42.90 
17, 151.50a45.74 
5, 935. 75: 44. 97 
8 36, 884. 67 49. 44 
9I46, 906.12 53.67 
4 54, 744. 69' 58. 55 
2|59,631. 24! 64.19 
10,63,390.00; 73.20 
8i78, 407. 07i 81.85 
1|77, 388. 86, 93.02 
l!65, 651. 27 100. 38 
6'46, 702. 77 105. 19 
2 3.5,313. 62 110.01 
1 16, 725. 00 111.50 



Circumference of 
head. 



Total. 



Inches. 



1, 833. 17 al9.93 



4, 550. 75111.14 
1. 3,55. .50 112. 96 
7, 307.74 110. 72 



747. 27 
7,417.21 
0| 2, 650. 02 

8 15, 022. 17 

9 17, 732. 73 
9'l9, 004. 26 

12jl8,877.92 
7 18, 054. 72 
11 20,004.75 
14 17, 349. 14 
13, 770. 70 
9,448.03 21.38 
6,853.70 21.55 
3, 196. 70 21. 60 
885.78 21.60 
263.75 21.98 
1,430.60 21.68 



In. 



20.20 
al9.94 
19.92 
20. 14 
20.29 
20.43 
20. 54 
20. 78 
20. 95 
21.18 
21.28 



a Averages chosen for use in discussion and in diagrams. 



EXPERIMENTAL STUDY OF CHILDREN. 
Table XXXV. — All rjirla of American parentage. 



1069 



Limits of difl'erent 
ages. 



To- 



Yrs. Mot. 



64 

37 3 
375 3 
587 



Height. 



Total. 



Inches. 
2, 750. 8' 
1,495. 12 
16, 774.08 
27, .506. 58 



Sitting height. 



Total. 



6691 2 32,819.90 
737| 5{37,494. 71 
721 9 37,843.14 
673; 7 37,163.96 
706j 9 40,457.98! 
37, 116. 88 
30, 143. 75 
4 20, 0G9. 50 
2 16, 119. 03 
8, 004. 32 
4, 158. 87 



627 
490 

325 
258 
128 
66 



6, 463 



In. Inche.i 
44. 47 . . 1, 558 
43. 97 2 835. 62, 
45.09; 8 9, 060. 09| 
47.431 8,14, 758.37, 
49. 2l| 717,338.82 
51. 22 10 19, 629. 07 
53. 15 i 819,828.93 
55. 81 14 19,152.36 
58. 05 17 20, 814. 66 
60. 25 28 18. 824. 07 
61.64 17,15, 245.94 
62. 52 13 10, 254. 88 
62.96 8; 8,252.25 
63.03 l' 4,211.43 
63.01 0 2,193.84 



Weight. 



In. 

24. 36 
23.87 
24.69 

25. 49| 
20. 19 
27. 00 
27. 81 

29. 06 

30. 21 
31.43 
32. 23 

32. 87 
33.01 
33. 16 

33. 24 



Total. 



Circumference of 
head. 



Total. 



Inches. 
1, 252. 63 
747.271 



Pounds. Lbs. 

2,741.50 43.52 

1,544.25 42.90 

017,151.50 45.74 3 7,417.21 

7128,613.37 49. 33| 7,11,676.27 

8 35,343.12 53.47,7113,434.06 

4,42,904.24 58.53! 6(14,950.99 

146,067.74 63.98 10 14,611.10 

8 48,432.00 72.83; 6,13.857.12 



5 57,774.72 82.42 
0 58,284.36 92.96 

0 49. 339. 00 100. 69 
3 34, 055. 27 105.76 
128,2.30.37 109.85: . 

1 14, 087. 00 110. 92 1 
Oi 7,307.74 110.72 0 



6|14, 680.03: 
9113,091.34, 
6 10, 305. 52 



6, 799. 46, 
5,474.84; 
2, 744. 34; 
1, 430. 60 



In. 

19. 88 

20. 20 
19.94 
20. 13 
20. 29 
20.45 
20. 55 
20. 78 
20.97 
21.18 
21.29 
21.38 
21.55 
21.61 
21.68 



Table XXXVI. — Girls belonging to nonlaboring classes, of American parentage. 



Limits of different 



From— 



To— 



Tr$. Mos. Trs. Mos. 
6 5 ! 7 6 



162 
259 
300 
351 
3111 
335 
342 
304 
254 
195 
128 
63 

3,003 



Height. 



Total. 



Inches. 
7, 323. 61 
3 12, 231. 40 

1 14, 759. 12 
3 17, 937. 35 
316.441.69 

2 18, 670. 

3 19, 813. 35 
3,18, 279. 80 
0,15, 669. 12 
2 12,105. 74 
0| 8,086.45 
0 3,974.73 



Sitting height. 



In 

45. 49 
47. 78 
49. 361 
51.54 
53. 56i 
56. 07j 
58. 45 
60. 73 
61.69' 

62. 72 
63. 18 

63. 09! 



Total. 



Inches. 
3, 881. 32 

6, 573. 53 

7, 843. 26 
9, 380. 27 

8, 525. 65 

9, 699. 97 
710, 173.47 
9 9,318.74 
7| 7,966.20 
8 6, 161.56 
4| 4, 107. 10 
II 2,053.34 



"SVeight. 



In 

24.72 
25.58 

26. 32 

27. 03 
27. 86 
29. 13, 
30. 37| 
31.59 
32. 25] 
32. 951 
33. 12 
33. 12i 



Total. 



Circumference of 
head. 



Pounds. Lb.'! 
7,378.00 45.54 
12,659.75] 49.65 
16. 120. 62] 53. 92| 
l|20, 606. 37] 58.88, 
1120,072.25! 64.96' 
3,24.249.25 73.04 
2I28, 635.09 84.22 
0 28, 989. 11 95. 36 
0 25, 535. 00 100. 53 
2i20, 357. 65 105. 48 
0 13, 913. 37 108. 70 
0 7,009.50111.26 



Total. 



Inches. 
3, 221. 44 
5,156. 11 
6, 029. 42 
7, 163. 85 
4| 6,310.56 
l| 6,977.90 

3 7,137.89 

4 6. 381. 72' 

5 5,307.85 
3I 4, 111.99 
2' 2,726.46 
1 1. 339.31 



In. ' 
20. 01 
20. 27 
20.33 
20.52 
20.62 

20. 89 
21.06 
21.27 
21.32 
21.42 

21. 64 
21. 60 
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T.uiLK XXXVII.— Gi;7s hdonying to laboring classes, of American parciituge. 




Trs. Mos. 



7 


6 


213 


8 


6 


328 


9 


6 


369' 


10 


6 


386, 


11 


6 


41l! 


12 


6 


338 


13 


6 


364 


14 


6 


323 


15 


6 


236 


16 


6 


130' 


17 


6 


36 


18 


6 


17 






3, 151 



Inches. 
2 9,450.40 
4 15, 275. 18 
1 18, 060. 78 



2 7,963.70 
Ol 2,271.49 
1' 1,012.74 



In 

44.' 

47.15 

49.08 



Inches. 
3 5,178.77 
6i 8,184.84 
5' 9, 495. 56 
50.93' 610,248.80! 
.')2.84 4 11,303.28 
.55. 5."), 12 9,452.39' 
57. 67 10 10,641.10; 
59.8019 9,505.33, 
01.59;i0 7,279.74 
62. 22: 5 4, 093. 32 
63.10 li 1,157.49 
63.30 Oi 563.87 



In. 

24. 60 

25. 42' 

26. 09] 
26. 97| 
27.77: 

29. 00 

30. 06 
31.27 
32. 21 

32. 75 

33. 07i 
33.17; 



Lbs 
45.88 2 

49.09 3 

53.10 3 
58.21 4 
63.25 6 



I Pounds. 
ol 9, 773. 50 
3 15, 953. 62 
7119, 222. 50 
3122, 297. S' 
0 25, 995. 49 
5 24, 182. 75i 72. 62 5 
3 29,139.63 80.72 3, 
0 29,295.25 90.70 5 

0 23,804.00100.86 1 
113,697.02 106.18 4 
0; 4,125. 50|114.60: 1 

01 1,909.00 112.29' 0 



Inches. 
4, 195. 77 

6, 520. 16 
7, 404. 64 

7, 787. 14 

8, 300. 54 

6, 879. 22, 

7, 542. 14 
6, 709. 62 
4, 997. 67 
2, 687. 47 

754. 37 
364.50 



In. 

19. 89 

20. 06 
20. 23 
20.39 
20.50 
20. CO 

20. 89 
21.10 

21. 27 
21. 33 
21. 5P 
21.44 



Tablk XXXVIII. — Girls of American parents, not socially divided. 



Limits of diflfereiit 
ages. 


Total number of 
pupils. 


Height. 


Sitting height. 


Weight. 


Circumference of 
head. 


From — 


To- 


<u 

4J 

s 

o 

! 

5 

j 


Total. 


Average. 


o 
6 

2 
3 
0 
0 


Total. 


Average. 


_; 

a 

o 
6 

\ 
1 
0 


Total. 


Average. 


H 

o 

6 

'A 

1 
] 

0 
0 


Total. 


A verage. 


Trs. 2[os. 
5 4 

16 7 

17 7 

18 7 


Trs. Mos. 
6 11 
17 6 
J3 C 
20 8 


101 
94 
48 
66 


Inches. 
4, 251.98 
5, 761. 09 
3, 016. 85 
4,158. 87 


In. 

44. 29 
62. 62 
62. 85 
63. 01 


Inches. 
2, 394. 40 
2, 987. 66 
1,.594. 22 
2, 193. 84 


In. 
24.19 

32. 83 
33.21 

33. 24 


Pounds. Lbs. 
4,285.75 43.29 

10, 191. 50 109. 59 
5, 168.50109.97 
7, 307. 74 110. 72 


Inches. 
1, 999. 90 
1,994.01 
1,040.53 
1,430. 60 


In. 

20. 00 
21.44 

21. 08 
21.68 


309 












1 



















: 1 


1 





Table XXXIX. — Girls of foreign parents, not socially divided. 



Limits of different 
ages. 



To- 



Trs. If 0 5. 



5 


8 


G 


6 


6 


7 


7 


6 




7 


8 


6 


8 


7 


9 


6 


9 




10 


6 


10 


7 


11 


6 


11 


7 


12 


6 


12 


7 


13 


6 


13 


7 


14 


6 


14 




15 


6 


15 


7 


16 


6 


16 


7 


17 


6 


17 


7 


23 


6 



Height. 



15' 
64 
89 
114 
105 
101' 
112 
112 
110 
73 
71 
31 
41 



Total. 



Sitting height. 



3 I Total. 



Inches. ' 

564. 12i 
2, 908. 34| 
4,161.811 
5, 448. 62! 
5, 300. 71 

5, 246. 34' 

6. 060. 34t 
6, 358. 70; 
6, 574. 32 
4, 522. 56 
4, 338.11 

1, 958. 73 

2, 579. 36 



In. I 
43. 39 
45. 44I 
47. 29' 

49. 09; 

50. 971 
52. 99i 
55. 601 
57.29' 
60.31 
01.95 
61.95 
63.18 
62. 911 



Inches. \ 
331. 50 

1, .584. 22 
2,241. 57. 
2,911. 20I 
2,811.20 

2, 735. 47 
3,112.85 

3, 222. 35 
3, 381.71 
2, 331.34' 
2, 290. 10' 
1, 029. 24 
1,314.28 



Weight. 



In 

23. 68 

24. 75' 

25. 47; 

26. 23; 
26. 77i 
27.9lt 
29. 09l 
29. 841 

31. 00; 

32. 38. 

32. 72 

33. 20 
32. 86 



Total. 



Circumference of 
head. 



Pounds. Lbs. 

602.00' 43.00 
2,884.75; 45. 07| 
4,425.75 49.73 
6,054.00' .53.58 
0,144.95 58.52 
6,482.25 64.82 
8, 371. 50 75. 42 
8, 767. 20 79. 70 

I 10, 193. 75 93. 57 

0 7,374.02 101.01 

II 7,242.25103.46' 

1 3,360.25112.01 
0, 4,556.75 111.14 
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Table XL. — Girls of American and foreign parentage, not socially dirided. 



Xiimita of difiiBreut 
axes. 



From — 



Yrs. Mos. 

5 9 

6 7 

7 7 

8 7 

9 7 

10 7 

11 7 

12 7 

13 7 

14 7 

15 7 
IC 7 

17 7 

18 7 



To- 



IV*. Jfo*. 
6 G 



a ft 



15 
09 
78 

100 
97 

109 
91 

148 
9(5 
92 
54 
34 
23 
13 



Height. 



Total. 



Inches. 

615. 61 
3, 084. 47 

3, 671.46 
4,918. 92 

4, 970. 85 

5, 743. 21 
5, 072. 57 
8,316.66 
5, 764. 83 
5, 590. 94 
3, 360. 95 
2, 143. 62 
1, 463. 87 

836. 25, 



Sitting height. 



In. 
43.97 
45. 36 
47.68 
49. 69 

51.25 0| 

53. 18 0 

55.74, 2 

57. 751 3 

60.05' 1 

61.44 1 

62.241 3 

63. 05 1 1 

63.86' 0 

64.33! 0 



Total. 



Inches. 
3C4.62 

1, 685. 56 
1,943. 98! 

2, 621. 72 

2, 620. 50 

3, 031. 21 
2, 574. 21 

4, 342. 46 
2, 975. 50] 
2, 938, 33 
1, 063. 36 
1, 092. 12 

764. 37 
438. 11 



In. 
24. 31 

24. 79 

25. 25 

26. 48 

27. 02 
27.84 
28.92 
2.9. 95| 
31.32 

32. 29 
.32. 61; 

33. 09; 
33. 23. 
33.70 



Weight. 



Circmnl'erence of 
liead. 



Total. 



Pwnds. Lbi 

642.50 42.83 
3.051.00! 44,87' 
3,84.5.55 48.94' 
0| 5,509.00, 55,09 

0 5, 695, 50| 58. 72 
O! 7,081.25 64.97 

1 6,586.501 73.18 

1 11,805.75[ 80.721 
O' 8,905.75! 92.77 
l! 8,938.25 98.221 2 

2 5,405.25103.95' 0 
0, 3,723.00 109.50 1 
0 2,638.00114.70 2 
ll 1,355.50112.961 1 




Tahlk XLI. — All bright girls. 



Limits of different 
agos. 



Trs. Mos. 
5 5 



To- 



Yrs. Mos. 

6 11 

6 6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
10 
17 
16 
17 
18 
23 



23G 
364 
403 
404 
388 
32S 
338 
285 
204 
142 
45 
24 
29 
45 
in 

3, 296 



Height. 



Total. 



Inches 
3 1, 495. 12 
li 174. 3' 
3 10, 605.02 
5' 17, 060. 23 
4' 19, 627. 74 
3 20, 542. 31 

2 20, 505.64 
2! 18, 206. 10 
4|l9,335. 72 

3 17,050. 4i; 
012, .549. 9S 
2 8,704. lo: 
0 2,848.36 
0 1,490.65 

0 l,851.2;i 
O' 2, 859. 98 

01 1,200. 12 



Sitting height. 



"Weight. 



Circumference of 
head. 



Total. 



In. 
43. 97 
43. 59 
45. 52 
47. 52 
49. 19 
51.23 
.53.12 
55. 85 
57. 89 

60. 46 13 

61. .521 6 
62.601 7 
6.3.30 3 

62. 11 0 
6:!. 84' 2 
63.56 1 
63.16 0 

.i.J. 

I I 



Inches. 
835. 62 
124. 00 

5, 699. 88 
9, 112. 99 

10, 353. 36j 
10, 748. 78 
10, 677. 53 
9, 384. 74 
9, 949. 79 
8, 5G1. 54 

6, 354. 98 
4,436.47 
1, 380. 99 

779. 02 
901.86 
1, 475. 48 
634. 10 



In. 
23.87 
24. 80 

24. 78 

25. 38 
20. 14 

26. 94 
27.81 
29. 05 
30. 15 

31. 48 

32. 10 
32. 861 
32. 88; 

32. 46 
33,40 
3.3. 53' 

33. 37 



Pounds. 
1,544.25 
209. 00 
10, 848. 50 
17. 695.00 
2 21,. 308. 25 

23, 582. 32 

24. 904. 12 
23, 882. 50 
27, 288. 95 

0 26, 488. 61 
20,29.5.02! 99.49 
15,129. 75:106.55 
4, 93L 51) 109. 59 
2,425. 00105. 43 
3, 242. 25 111. 80 
5,019. 50 111.54 
2, 101.00lll0.58 



Lbs 

42.90 

41.80 

45. 97 

49. 29 

53.14 

58.66 

64.19 

73.04 

81.46 

92.94 
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Table XLII. — All dull girls. 



Limits of different 
ages. 


Total number of 
pupils. 


Heiglit. 


Sitting Leii;ht. 


Weight. 


CircumiVrence of 
head. 


From— 


To— 


E 

c 
6 

3 
1 
1 

0 
2 
2 
1 
2 
1 
2 
0 
2 
0 
0 
0 


Total. 


6 
tx 

t~> 

9 
> 


a 

o 
6 

1 
0 
2 
1 

0 
2 
2 
5 
1 
3 

I 
0 


Total. 


« 
to 

C3 
u 


a 

o 
d 


Total. 


a; 
M) 
c3 
l-> 


a 

o 
d 


Total. 


9 
tB 

OS 

u 
o 


Trs. Mos. 

5 4 

6 7 

7 7 

8 7 

9 7 

10 7 

11 7 

12 7 

13 7 

14 7 

15 7 

16 7 

17 7 

18 9 
18 4 


Frs. 2fo«. 

6 6 

7 6 

8 6 

9 6 

10 6 

11 6 

12 6 

13 6 

14 .6 

15 6 

16 6 

17 6 

18 6 

19 9 

20 7 


40 
41 

68 
62 
62 
86 
82 
113 
101 
112 
55 
60 
25 
8 
2 


Inches. 
1,618. 87 
1,779.85 
3, 178. 32 
3, 045. 94 

3, 093. 98 

4, 450. 75 
4, 519. 95 
■6, 389. £2 
5, 950. 58 
6, 803. 06 
3, 391. 00 
3,614. 46 
1, 507. 24 

509. 75 
128. 00 


In. 
43.75 
44.50 
47.44 
49. 13 

51. 57 

52. 99 
55. 80 
57. 57 
59.51 
61.85 
61.65 
62. 32 

62. 69 

63. 72 

64. 00 


Ijiches. 
937. :>o 
996. 49 
1, 698. 21 
1,605. 33 

1, 690. 49 

2, 360. 35 

2, 335. 59 

3, 233. 43 
3, 128.05 
3, 542. 94 
1, 749. 48 
1, 940. 27 

827. 98 
268. 75 
61.25 


In. 
24. 04 
24. 30 
25.73 
26. 32 
27.27 

28. 10 

29. 19 

29. 94 

31. 28 

32. 50 
32. 40 

32. 89 
33. 12 

33. 59 

30. 63 


1 

\ 
1 
0 
0 
] 
1 
1 

0 

1 

0 

1 

0 
0 


Pounds. 
1, 645. OU 

1, 783. 75 
3, 381. 80 
3, 328. 50 
3,712. 50 
5, 525. 25 

5, 992. 25 
8, 996. 12 
8, 900. 75 

11,431.00 
5, 516. 37 

6, 576. 00 

2, 6U8. 75 
855. 49 
230. 00 


Lbs. 
42. 18 

44. 59 
50. 47 
54.57 
59. 88 
C4. 25 
73. 08 
80. 32 
89. 61 
102. 00 
102. 16 
109. 60 
108. 70 
lu(i. 04 
115. 00 


2 

? 

0 
1 
3 
1 
1 
1 
1 
0 

I 
0 


Inches. 
745. 22 
808. 47 
1,334. 35 
1,2.58. 68 
1. 234. 25 
1, 689. 86 

1, 658. 48 

2, 325. 71 
2, 093. 29 
2, 301.63 
1, 108. 02 
1,283.72 

538. 42 
171.87 
43. 25 


In. 
19. CI 
19.72 

19. 92 

20. ;jO 
20. 23 
20. 36 
20. 48 
20! 77 
20. 93 
21.28 
21.24 
21.40 
21.54 
21.48 
21. 63 


917 

















































Table XLIII. — All average girls. 



Limits of different 
age.s. 



Circumference of 
head. 




5 


6 


6 


6 


6 


7 


7 


6 


7 


7 


8 


6 


8 


7 


9 


6 


9 


7 


10 


6 


10 


7 


11 


6 


11 


7 


12 


6 


12 


7 


13 


6 


13 


7 


14 


6 


14 


7 


15 


6 


15 


7 


16 


6 


16 


7 


17 


6 


17 


7 


18 


6 


18 


7 


19 


10 


19 


7 


20 


8 
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Table XLIV. — Bright <jirls, American ])arents. 



Limits of different 
ages. 




Sitting height. 



Total. 



Weight. 



Inches. 

835. 62 
4,115. 441 

7, 275. 52 
7,887.89 

8, 491. 75| 
8, .504. 051 
7, 260. 26! 
7, 797. 14 1 
6, 824. 06! 
4,852.51 
3, 390. 85, 
2, 768. 02 
1,002. 11; 

466. 11 



In. 
23.8 
24.79 
25.44 
26. 12 

26. 96 

27. 79 
29. 04 
30. 22 
31.45 
32. U 
32. 92 

32. 96 

33. 40 
33. 29: 



Total. 



Poinids. 
1 1,544.25 
0 7,899.25 
414, 124. 50 
l'l0,202. 75 
2,18, 024. 62 
0;i9, 770. 12 
1118, 299. 25 
0 21,4.il.00 
0|21,216. 86 
0 15, 716. 50 

0 11, 689. 75 

1 9,637.00 
0 3,347.25 
0 1,559.00 



Lbs. 
42.00 
46. 19 
49.21 
53. 15 
58. 57 
64. 19 
72. 62 
81.80 
92. 25 
100. 11 
107. 25 
1U9. 51 
111.58 
111.36 



Circumference of 
head. 



Total. 



Inches. 
747. 27 

3, 380. 27 
5,816. 70 
6, 167. 70 
6, 499. 63 
6, 285. 04 
5, 266. 27 
5,474.42 

4, 789. 12 
3, 307. 03 
2, 319. 31 
1,881.40 

652. 85 
302. 74 



TA15LK XLV. — Dull girls, American yarenta. 



Limits of different 
ages. 



Tf». 


Mos. 


rr«. 


Mos 


5 


4 


6 


6 


6 


7 


7 


6 


7 


7 


8 


6 


8 


7 


9 


6 


9 


7 


10 


6 


10 


7 


11 


6 


11 


7 


12 


6 


12 


7 


13 


6 


13 


7 


14 


6 


14 


7 


15 


0 


15 


7 


16 


6 


16 


7 


17 


0 


17 


7 


18 


6 


18 


9 


19 


9 



Height. 



Total. 



Sitting height. 



Weight. 



Circumference of 
head. 



Inches. 
1, 234. 62 

1, 248. 98 

2, 179. '.i7 
1,857. 11 

2, 274. 98 

3, 175. 14 

3, 148. 09 

4. 146. 10 

3, 744. 22 

4, 382. 20 
1, 856. 50 
2,419.21 
I, 119. 87 

381. 00 



In. 
44. OJ' 
44. 61 i 

47. 39 

48. 871 
51.701 
52. 92 

56. 22: 

57. 58 
59. 43' 
61.72 
61.88 
62. 03 
62. 22 
63.50 



Total. 



Inches 
700. 50 
681.871 

1, 159. 85 
967. 97 

1, 228. 12 
1,654. 12 
1,669.11 

2, 075. 69 
2,001.07 
2,227. 71 

975 62 
1, 306. 78 
592. 11 
201. to 



In. 
24. 16 

24. 35 

25. 77 
26. 16 
27.29 
28. 04 
29.28 

30. 08 

31. 271 

32. 29 
32. 52 
32. 67 
32.90 
33.50 



Total. 



Pcuit ds. 

0 1,225.75 
0! 1,273.75 

2, 265. 25 
1,980. Ou 

2, 727. 25 

3, 851.75 
4,271.00 
5, 745. 37 
5,687.50 

01 7,342.50 
0 3, 105. 87 
o! 4, 524. 25 
li 1,821.25 
0 639. 4!i 



a Total. 



Lbs 
42. 27! 
45. 49 
50. 34 
53.51 
60. 61 
63. 14 
74. 93 
80. 92 
88.87 
101.98 
103.53 
110.35 
107. 13 
106.58 



Inches. 
549. 10 
552 86 
913. 89 
769. 14 
892. 77 
1,202. 34 
1, 147. 76 
1,478.85 
1,315. 44 
1, 532. 60 
640. 73 
876. 35 
3S7. 68 
128. 87 



In. 
19.61 

19. 75 
1!). 87 

20. 24 
20. 29 
20. 38 
20. 50 
20. 83 
20. 88 
21.29 
21.36 
21.37 
21.54 
21.48 
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Table XLVI. — Average girls, J mcricaii 2>areni8. 



Limits of different 
ages. 



Height. 



Sitting lieight. 



Weight. 



Circumference of 
head. 























































mb 
ils. 










9> 








V 










S 
















= p< 






a 


















a 










d 


From — 


To 




'c5 


B 
o 


Total. 


to 
a 
u 

Ol 


omi 


Total. 


be 
es 


. omi 


Total. 


se 

cj 

« 


0. om: 


Total. 


cS 










o 


d 




t» 




o 




> 




o. 






> 








> 










H 






«\ 




'A 








;z; 






< 












Trs. 


Mos. 


Trs. 


Mog. 






Inches. 


In. 




Inches. 


In. 




Pounds. 


Lbs. 




Inches. 


III. 


5 


6 


g 


Q 


35 


1 


1,522. 24 


44. 


77 


0 


858. 28 


24. 


52 


1 


1,515 


75 


44. 


58 


0 


703 


53 


20. 10 


6 






6 


176 


0 


7, 876. 30 


44. 


75 


3 


4, 262. 78 


24. 


64 


0 


7,978 


50 


45. 


33 


1 


3, 481 


08 


19. 91 


7 




8 


6 


250 


3 11,685. 49 


47. 


30 


2 


6, 323. 00 


25. 


50 


2 


12, 223 


62 


49. 


29 


4 


4,945 


68 


20. 10 


8 




9 


6 


324 


0 15, 059. 03 


49. 


26 


1 


8, 482. 96 


26. 


26 6 17, 100 


37 


53. 


77 


I 


6,497 


22 


20.24 


9 




10 


6 


372 


1,18.966.77 


51. 


12 


5 


9, 909. 20 




00 


2 21, 5,52 


37 


58. 


25 




7,558 


59 


20. 43 


10 




11 




352 


7 18,349.21 


53. 


19 


4 


9, 670. 7G 


27: 


79 


1 


22, 445 


87 


63. 


95 


5 


7, 123 


72 


20 53 


U 




12 


6 


363 


5 19, 936. 35 


55. 


69 


11 


10, 222. 99 


29. 


04 


7 


25, 861 


75 


72. 


65 


4 


7,443 


09 


20'. 73 


12 


7 


13 


6 


372 


7,21,224.87 


58. 


15|10 10,941.83 


30. 


23 


4 


30, 598 


35 


83. 


15 


3 


7, 72G 


76 


20. 94 


13 


7 


14 


6 


333 


7 19, 671.19 


GO. 


3415 


9, 998. 94 


31. 


44 0 


31,380 


00 


C4. 


23 


3 


6, 086 


78 


21.17 


U 


7 


15 


6 


261 


0'l6, 092. 26 


Gl. 


66 


8 


8, 165. 72 


32. 


28 


0 


26, 280 


00 100. 


69 


4 


5, 465 


89 


21.27 


15 




IG 


6 


18G 


2 11,504.05 


62. 


52 




5, 888.41 


32. 


90 


3 19,259 


65 


105. 


24 


6 


3, 839 


42 


21.33 


10 




17 


6 


128 


0 


8, 067. 57 


63. 


03 


2 


4, 176. 85 


33. 


15 


0 


14, 069. 


12 109. 


92 


2 


2,717 


09 


21.56 


17 




18 


6 


80 


1 


4, 987. 47 


63. 


13 


1 


2,617.21 


33. 


13 


0 


8,918. 


501111. 


48 


1 


1,703 


81 


21.57 


18 




19 


6 


35 


0 


2, 226. 75 


63. 


62 


0 


1,170. 61 


33. 


45 


0 


3,940. 


75 


112. 


59 


0 


760. 


00 


21.71 


19 




20 


8 


9 


0 


555. 62 


61. 


74 


0 


295. 62 


32. 


85 


0 


970. 


00jl07. 


78 


0 


195. 


99 


21. 78 










3, 276 












. 1 1 1 


























I 1 1 









T.\BLK XLYII. — Bright girls of the nonlaboriug classes, Jmcricaii parents. 



Liiuit.s of (lifl'ereut 



From- 



Yrs. 
6 
7 



Trs. Mos. 
7 6 



' Ase. 



86 
153 
1C4 
189 
163 
170 
168 
131 
107 
79 
26 



1,436 



Total. 



Trs. Mos. 



622 
1,233 
1,506 

1, 913 
1,790 

2, 055 
2,209 
1, 843 
1,609 
1,262 

445 



!^ 5 



Height. 



Sitting height. 



Total. 



Inches. 
3, 875. 58 

7, 250. 67 

8, 039. 06 

9, 594. 99 

8, 744. 20 

9, 448. 30 
9. 752. 55 
7,917. 81 
6, 587.81 
4, 906. 96 
1, 653. 62 



"A o 



Inches. 
45. 59 
48. 02 
49.31 
51. 59 
53. 65 
55.91 
58. 40 
60.44 
61.57 
62.91 
63.60 



Inches. 

2, 051.60 
3, 897. 08 

4, 251. 19 

5, 070. 31 
4, .522. 45 

4, 900. 30 

5, 068. 93 

3, 997. 71 
3, 309. 31 
2, 506. 98 

761. 62 



<1 



Inches. 
24.72 
2.5.64 
26.24 
26. 97 
27.92 
29.00 
30. 35 
31.48 
32. 13 
32.99 
33.11 



Limits of different 
ages. 



Arm reach. 



From — 



Trs. Mos. 



Trs. Mos. 



S B 



Total. 



Inches. 
3, 820. 73 

6, 929. 66 

7, 768. 56 
9,538. 02 
8,510.72 
9, 277. 59 
9, 595. 58 
7, 796. 22 
6, 368. 47 
4, 880. 24 
1,634.50 



Weight. 



Inches. 
44. 95 
47. 14 
48. 55 
51.01 
53. 19 
55. 55 
58. 16 
60. 44 
61.24 
62. 57 
62. 87 



Total. 



Pounds. 
3, 947. 00 

7, 535. 00 

8, 749. 50 
11, 003. 62 
10,642. 25 
12, 155. 25 
13,970.75 
12, 159. 11 
10, 657. 25 

8, 419. 00 
2, 840. 50 



Circumference of head. 



Pounds. 
45. 90 
49. 90 
53. 35 
58. 53 
65.29 
71.92 
83.16 
92.82 
99.60 
106. 57 
109. 25 



Total. 



Inches. 

1, 703. 68 
3, 081. 95 
3, 303. 92 
3, 868. 34 
3, 354. 74 
3, 541.44 
3, 522.15 

2, 723. 18 
2, 237. 18 
1, 695. 04 

566. 99 



Inches. 
20. 04 
20.28 
20. 39 
2). 58 
2 ). 71 

20. 96 
21.09 
21.27 
21.31 

21. 46 
21.81 
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Table XLVIII. — Average girh of ihe nonlahorhig classes, American pareniage. 



Limits of different 
ages. 


3 ft 

B S 
^ ft 

o ° 


Age. 


Height. 


Sitting height. 


From — 


To— 


1 Number 
1 omitted. 


Total. 


Average. 


Number 
omitted. 


Total. 


Average. 


Nuiiil.i , 
omit 1' .1 


Total. 


o 

u 
s> 

(- 


res. 2Ios. 

6 5 

7 7 

8 7 

9 7 

10 7 

11 7 

12 7 

13 7 

14 7 

15 7 
10 7 
17 7 


Trs. Ifos. 
7 6 
H 6 
9 6 

10 6 

11 6 

12 6 

13 6 

14 6 

15 6 
10 6 

17 0 

18 6 


76 
106 
136 
162 
147 
165 
174 
173 
147 
116 
102 

63 





Trs. Mos. 
542 1 
859 3 

1, 241 6 

1,640 

1, 629 6 

2, 006 8 

2, 285 1 

2, 444 

2, 224 

1, 864 9 

1, 741 5 

1, 143 


r. M. 

7 1 

8 1 

9 1 

10 1 

11 1 

12 2 

13 1 

14 1 

15 1 

16 1 

17 1 

18 1 


0 
1 

0 
0 
3 
1 
2 
3 
0 
1 
0 
0 


Inches. 

3, 448. 60 

4, 980. 73 

6, 722. 06 

8, 342. 36 

7, 697. 49 

9, 222. 59 
10, 060. 80 
10,361.90 

9, 081.31 
7, 198. 78 
6, 432. 83 
3, 974. 73 


Inches. 
45. 38 
47.44 
49. 4H 
51.50 
53.45 
56. 24 
58. 49 

60. 95 

61. 78 

62. 60 

63. 07 
03. 09 


2 
1 
0 
3 
3 
1 
6 
5 
3 
5 
1 
1 


Inches. 
1, 829. 72 

2, 676. 45 

3, 592. 07 

4, 309. 96 
4, 003. 20 

4, 799. 67 
5, 104. 54 

5, 321. 03 
4, 656. 89 
3, 054. 58 
3, 345. 48 
2, 053. 34 


Inches. 
24. 73 
25.49 

26. 41 
27. 11 

27. 80 

29. 27 

30. 38 

31. 67 

32. 34 
32. 92 
33. 12 
33.12 


1,567 




1 . 








1 i i i i 



Limits of different 
ages. 


Arm roach. 


Weight. 


Circumferenco of head. 






Ms. 




tc 


11 




fell 

C3 
U 

0; 
> 


43 " 




(D 
fcfi 


From — 


To— 


11 


Total. 


a 
u 

< 


§ 


Total. 


•A ° 


Total. 


C3 

Ql 
> 

-A 


Trs. Mos. 

6 5 

7 7 

8 7 

9 7 

10 7 

11 7 

12 7 

13 7 

14 7 

15 7 

16 7 

17 7 


Trs. Mos. 

7 0 

8 6 

9 6 

10 6 

11 6 

12 6 

13 0 

14 6 

15 6 

16 6 

17 6 

18 6 


1 

3 

0 
2 
3 
3 
2 
3 
3 
0 
1 


/ 

Inches. 

3, 348. 22 

4, 811. 47 
C, 518. 00 

8, 273. 33 

7, 627. 46 

9, 038. 63 
9, 984. 70 

10, 389. 96 

8, 870. 04 
7, 021. 84 
6, 367. 45 
3, 894. 62 


Inches. 
44. 64 
46. 74 
48. 64 
51.07 
52. 60 
55. 79 
58.39 
60. 76 
6L 60 
62. 14 
62. 43 
62.82 


0 
2 
1 
0 
1 

2 
0 
0 
2 
0 
0 


Pounds. 
3, 431. 00 
5, 124. 75 
7,371.12 
9, 002. 75 
9, 430. 00 
12, 094. 00 
14, 604. 34 
16, 830.00 
14. 877. 75 
11,938.65 
11, 072. 87 
7, 009. 50 


Pounds. 
45. 14 
49. 28 
54.60 
59. 28 
64. 59 
74.20 
85. 26 
97.28 
101.21 
104. 73 
108. 56 
111.26 


0 

2 
1 
3 
0 
2 

1 

3 
3 
2 
1 


Inches. 
1,517.76 
2, 074. 16 

2, 725. 50 

3, 295. 51 

2, 955. 82 

3, 436. 46 
3,615. 74 
3, 658. 54 
3, 070. 67 
2,416. 95 
2, 159. 47 
1,339. 31 


Inches. 

19. 97 
20. 14 

20. 34 
20. 47 
20.53 
20.83 
21.02 
21.27 
21.32 
21.39 
21.59 
21.60 



Table XLIX. — Bright girls, laboring classes, American parents. 



Limits of different 
ages. 


Total number 
of pupils. 


Age. 


Height. 


Sitting height. 


From — 


To— 


Number 
omitted. 


Total. 


Average. 


Number | 
omitted.' 


Total. 


Average. 


.a S 

11 
25 = 


Total. 


Average. 


Yrs. Mos. 

6 7 

7 7 

8 7 

9 7 

10 7 

11 7 

12 7 

13 7 

14 7 

15 7 

16 8 


Trs. Mos. 

7 6 

8 6 

9 6 

10 6 

11 6 

12 6 

13 6 

14 6 

15 6 
10 6 
17 6 


85 
138 
143 
131 
145 
83 
94 
99 
50 
30 
10 




Trs. Mos. 

007 3 
1,125 5 
1,307 5 
1,326 1 
1, 579 4 
1, 009 8 
1, 231 9 
1, 398 5 
759 1 
482 5 
171 5 


r. M. 

7 1 

8 1 

9 1 
10 1 
10 8 

12 1 

13 1 

14 1 

15 1 

16 0 

17 1 


2 
2 
1 
0 
1 
0 

1 

3 
0 
1 
0 


Inches. 

3, 773. 72 
6, 390. 45 
6, 966. 70 
6, 657. 97 
7, 574. 59 

4, 636. 22 

5, 334, 46 
5, 783, 66 
3,081.48 
1,801.99 

036. 75 


Inches. 

45. 47 

46. 99 

49. 06 

50. 82 
52. 60 
55.88 
57. 36 

60. 25 

61. 63 
62. 14 
63. 08 


2 
4 
3 
4 
1 
2 

9 
2 
3 
0 


Inches. 

2, 063. 84 

3, 378. 44 
3, 636. 70 
3,421.44 
3, 981. 60 
2, 359. 96 
2, 728. 21 
2, 826. 35 
1, 543. 20 

883. 87 
326. 12 


Inches. 

24. 87 

25. 21 
25. 98 

26. 94 
27.65 
29. 14 
29. 98 
31.40 
32. 15 
32. 74 
32. 61 


1, 008 
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Tat.le X'LlX.—BrifjJd girls, Jahorivg classes, American parents— Coutimxed. 



Limits of difl'ereiit 
ages. 




Arm reacli. 




"Weight. 


Circumference of bead. 


From— 


To- 


■11 
- ill 


Total. 


<c 

M 
c« 
1- 

o 
> 


.5 S 
!zi « 


Total. 


d 
tJO 
03 

> 


t. 

11 


Total. 


> 
< 


Yrs. Mos. 

6 7 

7 7 

8 7 

9 7 
10 7 
U 7 

12 7 

13 7 
M 7 

15 7 

16 8 


Trs. Mos. 

7 G 

8 6 

9 6 

10 6 

11 6 

12 6 

13 6 

14 6 

15 6 
10 6 
17 6 


1 

6 
0 

3 
3 
1 
3 
3 
0 
1 
0 


Inches. 
3, 707. 62 
6, 090. 84 
6, 927. 22 

6, 416. 72 

7, 398. 12 

4, 546. 85 

5, 200. 26 
5, 778. 20 
3, 081. 25 
1. 798. 00 

633. 75 


Inches. 
44. 85 
46. 14 
48. 44 
50. 13 
52. 10 
55. 45 
57. 15 
60.19 

61. 63 

62. 00 
63.38 


Q 

2 
1 
1 
0 
0 
0 
0 
0 
0 
0 


Pounds. 
3 952 ^f) 
e", 589. 50 
7,513.25 
7,621.00 
9, 127.87 
6, 144. 00 
7, 460. 25 
9, 057. 75 
5, 059. 25 
3, 270 75 
1, 129. 25 


Pounds. 
46. 50 
48. 45 
52. 91 
58. 62 
62. 95 
74. 02 
79. 36 
91. 49 
101. 19 
109.03 
112. 93 


2 
2 
2 
2 
0 
1 
2 
0 
1 
1 


Inches. 

1, 676. 59 

2, 734. 75 
2. 863. 78 
2, 631. 29 
2, 930. 30 

1, 724. 83 
1, 952. 27 

2, 065. 94 
1, 069. 85 

624. 27 
196. 75 


Inches. 
19. 96 
20.11 
20.31 
20.40 
20. 49 
20.78 
20. 99 
21.30 
21.40 
21.53 
21.86 



Taulk L. — Dull (jirls, laboring classes, American parents. 



Liinits of tlitferent 
ages. 


mber 


09 


Age. 




Height. 


Sitting height. 


From— 


To- 




s 
a 

o 
H 




i-l 

'A => 


Total. 


Aver- 
age. 


a 5 
^ .5 

|"§ 

iz; « 


Total. 


Aver- 
age. 


<~ 

« S 
.2 ^ 

? a 
^ » 


Total. 


Aver- 
age. 


Yrs. Mos. 

6 7 

7 7 

8 7 

9 7 

10 7 

11 7 

12 7 

13 7 

14 7 

15 7 


Yrs. Mos. 

7 5 

8 6 

9 6 

10 6 

11 6 

12 6 

13 6 

14 6 

15 6 

16 6 


28 
46 
38 
45 
61 
57 
72 
64 
72 
30 




Yrs. Mos. 
198 8 
375 3 
344 7 
457 2 
680 2 
094 1 
940 6 
904 9 

1,089 5 
485 


r. M. 

7 1 

8 1 
9 

10 1 

11 1 

12 1 
13 

14 1 

15 1 

16 1 


0 
0 
0 

1 
1 
1 

0 

1 
1 

0 


Inches. 
1,248.98 
2, 179. 97 

1, 857. 11 

2, 274. 98 
3, 175. 14 
3, 148. 09 
4,146. 10 

3, 74J.22 

4, 382. 20 
1, 856. 50 


Inches. 
44. 61 

47. 39 

48. 87 
51.70 
52. 92 

56. 22 

57. 58 
59. 43 
61.72 
61. 88 


0 

1 
1 

0 
2 
0 
3 
0 
3 
0 


Inches. 

681.87 
1, 159. 85 

967. 97 
1, 228. 12 

1, 654. 12 
1,669. 11 

2, 075. 69 
2,001.07 
2, 227. 71 

975. 62 


Inches. 
24. 35 
25. 77 
26. 16 
27.29 
28.04 
29.28 
30.08 
31.27 
32.29 
32.52 








513 













































Limits of different 
ages. 


Arm reach. 


Weiglit. 


Circumference of head. 














































From — 


Te- 


|i 


Total. 


Average. 


5 1 


Total. 


Average. 


II 


Total. 


Average. 
























Yrs. Mos. 

6 7 

7 7 

8 7 

9 7 

10 7 

11 7 

12 7 

13 7 

14 7 

15 7 


rr.?. Mos. 

7 5 

8 6 

9 6 

10 6 

11 6 

12 6 

13 6 

14 6 

15 6 

16 6 


1 

3 
0 
1 
1 
0 
1 
1 
2 
2 


Inches. 
1, 197. 62 
1, 984. 32 

1, 836. 40 

2, 263. 80 
3,139. 97 

3, 173. 60 

4, 069. 10 
3.713. 22 
4, 292.11 
1,708.99 


Inches. 
44. 36 
46. 15 
48. 33 
51.45 
52. 3.5 
55. 68 
57.31 
58. 94 
61.32 
61.04 


0 

1 
1 

0 
0 
0 

1 

0 
0 
0 


Pounds. 

1, 273. 75 

2, 265. 25 
1, 980. 00 
2, 727. 25 

3, 851. 75 

4, 271.00 

5, 745. 37 
5, 687. 50 
7, 342. 50 
3, 105. 87 


Pounds. 
45. 49 
50.34 
53. 51 
60. 61 
63. 14 
74.93 
80.92 
88. 87 
101. 98 
103. 53 


0 
0 
0 

1 

2 
1 
1 
1 
0 
0 


Inches. 
552. 86 
913.89 
709. 14 
892. 77 
1, 202. 34 
1, 147.76 
1,478. 85 
1,315.44 
1, 532. 60 
610. 73 


Inches. 
19. 75 
19.87 
20.24 
20.29 
20.38 
20.50 
20.83 
20.88 
21.29 
2L 36 
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Table LI. — Average (jirls, American parentage, laboring classes. 



Limits of 
dittcrent 
ages. 



To- 



9 6 

10 6 
n 6 
12 6 



Height. 



100 
144 
188 
210 
205 
198 
198 
100 
114 
70 
26 
17 

1.630 



Total. 



44. 28 



Inches 
4, 427. 70 
6, 704. 76 47. 22 
9. 236. 97 49. 13 

10. 624.41 
10.6.51.72 53.26 
10.713. 76 55. 

11, 164.07i57.84 
9, 309. 20 59. 07 
7 010. 95 61.50 
4,305.27 62. 40 
1,634. 74 62.87 
1,012. 74 63. 30 



Sitting height. 



Total, 



Inches 

2, 433 

3. 646 

1 4, 890. 89 
215, 599. 24 
15, 667 

10 5, 423. 32 

4|5. 837 
10[4,677. 91 

5 3, .508. 83 

2 2, 233 
1 831.37 
0 563. 87 



06 24 



56 27 
32 28 
29 30 



83 32 



In. 
.58 

25. 50 
26. 15 

26. 92 
27.78 

85 
09 

31. 19 

32. 19 
85 

33. 25 
33.17 



Arm reach. 



Total. 



Weight. 



Inches. In. 
4, 292. 21 44. 25 
6, 707. 72 46. 58 
9 021. 19;48. 50 
10,514. 19:50.31 
8 10, 305. 35'52. 31 
610. 521. 08 54.80 
11,187.06 57.67 
9, 193. 85l59. 32 
6,918.0161. 23 
4, 346. 11162. 09 
• 1,629 37 62.67 
1,005. 25 62.83 



Total. 



Pounds. 
4, 547. 51) 
7,098.871 
9, 729. 25; 
11,949. 62' 
13,015. 87 

13, 767. 75 
15,934. 01 

14. 550. 00 
11,402.25 

7, 321.00 
2, 996. 25 
1,909.00 



Lbs. 
' 45. 48 
49. 30 
53. 17 
57.45 
63.49 
71.34 
81.30 
90. 94 
100. 02 
106. 10 
115. 24 
112.29 



Circumference 
ot head. 



Total. 



<1 



Inches. In. 
1 1, 966. 32 19. 
112,871., 52 20. 08 
1 3,771.72 20. 17 
114,263. 08,20.40 
2:4, 167. 90 20. 53 
4'4, 006. 63'20. 65 

1 4, 111. 02120.87 

2 3,328. 24;21.06 
II2, 395.22i21.20 
3|1,422. 47 21.23 
0 557.6221.45 
0 364.50 21.44 



Table LII, — Dnll girls, American parentage, not socially divided. 



Liniitsof dif- 
ferent ages. 


Total number of 
pupils. 


Height. 


Sitting height. 


Arm reach. 


Weight. 


Circumference 
of head. 


From 


To- 


B 
0 

6 

•A 

1 

2 
0 
0 


Total. 


<c 
to 

> 


No. omitted. | 


Total. 


Average. 


•6 

•l 

0 
6 

"A 

3 
1 
1 
0 


Total. 


Average. 


V 

0 
6 

0 
0 

i 


Total. 


Average. 


5 
c 

1 

0 
0 
0 


Total. 


bO 

<a 
0 
P- 
<j 


r. M. 

5 4 

16 7 

17 7 

18 9 


r. M. 

6 6 

17 6 

18 6 

19 9 


29 
41 
18 
6 


Inches. 
1, 234. 62 
2,419.21 
1, 119. 87 
381.00 


In. 
44. 09 
62. 03 
02. 22 
63.50 


? 

0 


Inches. 
700. 50 

1 , 306. 78 
592. 11 
201. 00 


In. 

24. 16 
32. 67 

32. 90 

33. 50 


Inches. 
1, 118. 87 
2, 406. 75 
1,051.00 
372. 99 


In. 
43.03 
61. 67 
61.82 
62. 17 


Pounds. 
1,225 75 
4, 524. 25 
1,821.25 
639. 49 


Lbs. 

42. 27 
110.35 
107. 13 
106. 58 


Inches. 
549. 10 
876. 35 
387. 68 
128. 87 


tn. 
19. 61 
21.37 
21.54 
21.48 


94 



























































Table LIII. — Bright girls, Amei-ican parents, not socially dirided. 



Liraitsofdif- 


0 


ferent ages. 


ki 




s 

■2 « 
S ~ 


From To— 

i 
1 


1 
0 

H . 


1 

r. M. r. M. 




5 5 6 11 


37 


16 7 16 11 


24 


17 0 17 6 


29 


17 7 18 6 


30 


18 7 19 10 


134 



Height. 



Total. 



Sitting height. 



Inches. In 
1,495. 12 43.97 
1.490.65 62. Ill 0 
1,851 23 63. 841 2 
1,890. 98 63. 23| 0 
877.50 62.68 0 



Total. 



Arm reach. 



Wti,'ht. 



Inches. In 

835.62 23.87 0 

779.02 32.46 0 

901.86 33.40 1 

.,002.11 33.40 1 

466.11 33.29 1 



Total. 



Total. 



Inches. In. I Founds. Lbs. 

1,581.87 42.75' 1 1,544.25 42.90 

1,477. 74 61. 57i 1 2,425.00 105.43 

1, 771. 75 63. 28; 0 3. 242. 25 111. 80 

1,813.00 62.521 0 3,347.25 111.58! 0 

811.75 62.44| O' 1,559.00 111.30; 0 



Circumference 
of head. 



Total. 



Inches. In. 
747. 27 20. 20 
493. 42 21. 45 
624. 21 21. 53 
652. 85 21. 76 
302. 74 21. 62 
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Table IjIY —Arerage (jirls, American paroUayc, uot socially 



Limits of different 
ages. 


^ . 

GO 

O 


Height. 


Sitting beiglit. 




WoigUt. 


C 


rcumfero 
bead 


nco of 


From — 


To— 


o 

s 

c 
'A 

1 

0 
0 
0 


Total. 


to 
ca 
u 

< 

In. 

u.n 

63.62 
62. 29 
59.81 


S 

c 
o 

0 
0 
0 
0 


Total. 


tm 

63 

<U 

< 


■6 

a 

o 

9 
1 

0 
0 
0 


Total. 


<D 

CO 
U 
V 
> 


ri 

9 

a 
© 

'A 

0 
0 
0 
0 

!_ 


Total. 


tn 

ei 
u 

> 

-< 


Irs. 21 OS. 
5 6 

18 7 

19 7 

20 8 


Yrs. Mos 
C 6 

19 4 

20 0 


35 
35 
7 
2 


Inches. 

1, 522. 24 

2, 226. 75 
436. 00 
119. 62 


Inches. 
858. 28 
1, 170. 61 
231. 62 
64. 00 


In. 
24.52 
33.45 
33.09 
32. 00 


Pounds. 
1,515.75 
3, 940. 75 
772. 25 
197. 75 


Lbs. 

44.58 
112.59 
110. 32 

98. 88 


Inches. 
703. 53 
760. (10 
151.99 
44.00 


In. 
20.10 
21.71 
21.71 
22. 00 


1 "'^ \" 


1 















Table 'hY.—ErUjht fjirls, foreign jmrcnlarje, not socially divided. 



Limil.s of different 
ages. 



From- 



Yi s. 2Ios. 
6 7 



9 

10 
U 
12 
13 
14 
15 
16 
17 
18 
18 



To— 



Age. 



Ti *. JLTo*. 

7 0 

8 6 



9 
10 
11 
12 
13 
14 
15 
16 
16 
17 
18 
23 



29 
35 
43 
41 
40 
42 
29 
25 
22 
16 
3 
6 
2 
2 



Total. 



Yrs. Mos 
208 8 
285 
392 
418 
444 
512 
379 
354 
336 
256 
50 
107 



3 a 



r. M. 

7 2 

8 1 
1 
1 
1 
2 
0 
1 
3 
0 



Height. 



Total. 



Inches. 
1. 318. 24 

1. e04. 99 

2, 041. 00 
2, 089. 11 
2, 053. 98 
2, 268. 73 
1, 662. 48 
1, 543. 24 
1,361.46 

998. 75 
187. 12 
379. 75 
125. 50 
123. 12 



Inches. 
45. 46 
47.21 
48. 60 
50. 95 
52.67 
55. 33 
57. 33 
61.73 
61.88 
62.42 
62.37 
63.29 
62.75 
61.56 



3 a 



Sitting height. 



Total. 



Inches. 
716. 23 
891.23 
1, 089. 49 
1, 096. 29 
1, 058. 74 
1, 184.99 
805. 90 
801. 11 
710. 24 
530. 50 
96. 75 
166.25 
67.62 
65. 12 



Inches. 

24. 70 
25.46 

25. 94 
26.74 
27.86 
28. 90 
29. 85 
32.04 
32.28 
33. 16 
32. 25 
33.25 
33.81 
32.56 



Limits of different 
ages. 



From- 



Arm reach. 



Yrs. Mos. 

6 7 

7 7 

8 6 



10 
11 
12 
13 
14 
15 
16 
17 
18 
18 



3 S 



Yrs. Mos. 

7 6 

8 6 

9 6 

10 6 

11 6 

12 6 

13 5 

14 6 

15 6 

16 5 

16 9 

17 11 

18 5 
23 6 



Total. 



Inches. 
1,199.61 
1,631.62 
2, 070. 86 
2,071.67 
2, 087. 36 
2, 272. 99 
1,5C8.94 
1,468. 22 
1,230. 62 
996. 49 
189. 00 
377. 75 
60.00 
123. 50 



Si Z . 



Inches. 
44.43 
46. 62 
48.16 
50. 53 
52. 18 
55. 44 
57.11 
61. 18 
6L53 
62.28 
63. 00 
62. 96 
60. 00 
61.75 



Veiglit. 



Circumference of head. 



Total. 



<1 



Pounds. 
1,318.50 

1, 723. 25 
2, 153. 00 

2, 406. 95 
2, 520. 75 
3,119. 00 
2, 110. 20 
2, 371.75 
2,233. 52 
1, 068. 75 

313. 25 
627. 50 
242.75 
212. 50 



Powids. 
45. 47 
49.24 
51.26 
58.71 
63. 02 
74. 26 
78. 16 
94.87 
101. 52 
104. 30 
106. 08 
104. 58 
121.38 
106. 25 



Total. 



Inches. 
582. 85 
705. 10 
865. 73 
797. 55 
819. 60 
878. 61 
605. 78 
511.15 
471.99 
345, 37 
65.49 
127. 50 
43.25 
42.50 



Inches. 
20. 10 
20. 15 
20. 13 
20.45 
20.49 
20.92 
20.89 
21.30 
2L45 
21.59 
21.83 
21.25 
21.63 
21. 23 



EXPERIMENTAL STUDY OF CHILDREN. 
Table LVI. — Dull girls, foreign parentage, not socially divided. 
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Limits of different 
ages. 



From — 



Trs. Mos. 

5 8 

6 8 
7 
8 
9 

10 
U 
12 
13 
14 
15 
10 
18 



To- 



Trs. Mos. 
6 6 



Si- 



Total. 



Trs. Mos. 
50 0 
35 3 

122 9 

147 

101 

177 

145 

286 

225 

287 

242 

137 
39 



>-' ^ 
5. S 



T. M. 

6 2 

7 0 

8 1 
1 
1 
1 
1 
0 
0 
1 
1 
1 



Heisbt. 



Total. 



Inches. 
253. 75 
219. 87 
713.11 
789. 25 
464. 50 
798. 74 
605. 00 

1,210. 62 
961. 12 

1, 185. 24 
914.75 
508. 50 
128. 00 



Inches. 

42. 29 

43. 97 
47.54 
49. 33 
51.61 
53. 25 
55. 42 
57. 65 
60.07 
62. 38 
GO. 98 
63.56 
64. 00 



Sitting height. 



Total. 



Inches. 
164. 00 
120. 62 
383. 61 
425. 99 
274. 37 
455.24 
325. 12 
631.37 
505. 74 
621. 11 
484. 74 
271. 37 
61.25 



Inches. 
23. 43 
24'. 12 
25.57 
26. 62 
27.44 
28. 45 
29.56 
30. 07 
31.61 ■ 

32. 69 
32. 32 

33. 92 
30. 63 



Limits of different 
ages. 



Weight. 



Circumference of head. 



From — 


To 




j Number 
1 omitted. 


Total. 


c; 

i=t . 
C3 


j Number 
1 omitted. 


Total. 


Average. 


Number 
omitted. 


Total. 


Average. 


Trs. Mos. 


Trs. 


Mos. 




Inches. 


Inches. 




Potnids. 


rounds. 




Inches. 


Inches. 


5 


8 


6 


6 


3 


206. 00 


41.20 


1 


284. 00 


40. 57 


1 


136. 62 


19. 52 


6 


8 


7 


5 


0 


215. 50 


43. 10 


0 


209. 00 


41. 80 


0 


99. 00 


19. 80 




10 


8 


5 


0 


712. 24 


47.48 


0 


766. 25 


51.08 


0 


299. 34 


19. 96 


8 


9 


9 


6 


I 


729. 75 


48. 65 


0 


867. 00 


54.19 


0 


324. 92 


20. 31 


9 


7 


10 


5 




511. 75 


51.18 


0 


597. 75 


59.78 


0 


201. 30 


20.14 


10 




11 


5 


0 


852. 75 


53. 30 


0 


1, 091. 25 


68. 20 


0 


324. 22 


20. 26 


11 


7 


12 


5 


0 


658. 87 


54. 91 


0 


907. 75 


75.65 


0 


246. 24 


20. 52 


12 




13 


6 


0 


1, 2.58. 00 


57. 18 


0 


1, 792. 25 


81. 47 


0 


454. 86 


20. G8 


13 




14 


6 


0 


061. 00 


60. 06 


1 


1, 393. 50 


92. 90 


0 


335. 74 


20.98 


14 


8 


15 


6 


0 


1,181.87 


62. 20 


0 


1, 929. 00 


101.53 


0 


403. 23 


21.22 


15 


7 


16 


6 


0 


912.25 


60.82 


0 


1, 509. 75 


100. 65 


0 


316. 80 


21.12 


IG 


11 


17 


5 


0 


503. 00 


62. 88 


0 


869. 25 


108. 66 


0 


174. 25 


21.78 


18 


4 


20 




0 


124. 50 


62. 25 


0 


230. 00 


115. 00 


0 


43.25 


21.63 



Table LVII. — Average girls, foreign 2>arenfage, not socialh/ divided. 



Limits of different 
ages. 


u 


Age. 


Height. 


Sitting height. 


From 




To 




H 


11 
2i o 


Total. 


<u 
bO 
ej 
u 

(' 
< 


^ © 
a ts 

1 B 

A o 


Total. 


s 

bjo 
cj 

> 

■< 


Ms 

5 


Total. 


be 

cS 
s~> 

t- 


Trs. Mos. 
6 0 

6 8 

7 7 

8 7 

9 7 

10 7 

11 7 

12 7 

13 7 

14 7 

15 7 

16 7 

17 7 

18 8 


Trs. Mos. 

6 6 

7 6 

8 6 

9 6 

10 6 

11 6 

12 6 

13 6 

14 6 

15 6 

16 5 

17 6 

18 6 

19 10 


7 
30 
39 
55 
54 
45 
57 
61 
69 
32 
40 
20 
20 

9 




Trs. Mos. 
44 3 
180 4 
269 9 
358 1 
476 7 
667 1 
546 3 

1,075 6 
636 0 
700 3 
435 1 
291 1 
163 8 
125 8 


T. M. 

6 3 

7 2 

8 1 

9 1 

10 1 

11 1 

12 1 

13 1 

14 1 

15 2 

16 1 

17 1 

18 2 

19 1 


0 
0 
0 
2 
0 
0 
2 
0 
1 
0 
0 
0 
0 
0 


Inches. 

310. 37 
1, 370. 23 

1, 843. 71 

2, 618. 37 
2, 747. 10 

2, 393. 62 

3, 065. 11 

3, 485. 60 

4, 069. 96 

1, 975. 86 

2, 4S4. 61 
1,263.11 
1,270.24 

552. 75 


Inches. 

44. 34 

45. G7 
47.27 
49. 40 
50. 87 
53. 19 
55. 73 
57.14 
59. 85 
G1.75 
62. 12 
Gi. 16 
63.51 
G1.42 


0 
0 
1 
2 
0 
1 
3 
1 
3 
1 
1 
0 
0 
0 


Inches. 
167. 50 
747. 37 
966. 73 
1, 395. 78 
1, 440. 54 
1,221.49 
1, 571. 24 

1, 785. 08 

2, 074. 86 
999. 99 

1, 274. 86 
661.12 
661.49 
292. 55 


Inches. 
23.93 
24. 91 
25. 44 
26. 34 
26. 68 
27.76 
29. 10 
29.75 
31.44 
32. 26 
32. 69 
33. 06 
33.07 
32. 51 










538 








1 
















1 




i 
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Tablk JjVU.— Average (jirU, fore'ujn parentage, not socialli/ divided — Continued. 



Limit of difl'eront 
ages. 


Arm reach. 


Weight. 


CirciiiiifcrRucc of heail. 














« 






o 








o 
























* K 




bo 


From— 


To 


— 




Total. 


c« 

u 


a? 


Total. 


« 




x> s 
B.S 


Total. 


« 










5 a 

^ o 




t- 
< 


« o 








s s 
^ 3 




> 


Yrs. 


Mos. 


rr«. 


Mos. 




Inches. 


Inches. 




Pounds. 


Pounds. 




Inches. 


Inches. 


6 


0 


6 


6 


0 


300. 37 


42. 91 


0 


318. 00 


45. 


43 


0 


138. 18 


19.74 


6 


8 


7 


0 


0 


1, 345. 87 


44. 86 


0 


1,3.57.25 


45. 


24 


0 


595. 02 


19.85 


7 


7 


8 


6 


0 


1, 822. 62 


46. 73 


0 


1, 936. 25 


49. 


65 


0 


783. 98 


20.10 


8 


7 


9 


6 


2 


2. 610. 10 


49. 25 


0 


3, 034. 00 


55. 


16 


2 


1, 07«. 14 


20.34 


9 


7 


10 


6 


0 


2,717.35 


50. 32 


0 


3, 140. 25 


58. 


15 


1 


1,076.01 


20. 30 


10 


7 


11 


6 


0 


2, 367. 86 


52. 62 


1 


2, 870. 25 


65. 


23 


0 


922. 11 


20. 49 


u 


7 


12 


6 


2 


3, 058. 80 


55.61 


1 


4. 249. 25 


75. 


88 


1 


1, 162. 74 


20. 76 


12 


7 


13 


6 


0 


3, 499. 85 


57. 37 


0 


4, 864. 75 


79 


75 


3 


1, 208. 75 


20.84 


13 


7 


14 


6 


0 


4, 104. 12 


59.48 


0 


6, 433. .50 


93. 


24 


3 


1, 398. 37 


21. 19 


14 


7 


15 


6 


0 


1, 992. 25 


62. 26 


0 


3,211.50 


100 


36 


0 


678. 28 


21.20 


15 


7 


16 


5 


1 


2,421. 62 


62.09 


1 


4, 063. 75 


104 


20 


1 


832. 47 


21.35 


16 


7 


17 


6 


0 


1. 248. 00 


62. 40 


1 


2, 172. 75 


114 


30 


0 


433. 83 


21.69 


17 


7 


18 


6 


0 


1,255. 87 


62. 79 


0 


2, 296. 00 


114 


80 


0 


435. 00 


21.75 


18 


8 


19 


10 


0 


547. 87 


60. 87 


0 


948. 00 


105 


33 


0 


194. 28 


21.59 



Taulk LVIII. — Bright girls, American and foreign parentage, not HociaUij divided. 



Limits of different 
ages. 


niber 
ils. 


Age. 


Height. 


Sitting height. 










3 ft 

a = 
p* 








o 

60 
cS 








OS 








« 
a 


From 




To- 




^v, 


a 




Total. 


U 

<D 






Total. 


Aver 




a.S 


Total. 


u 










o o 
H 




a 

o 






> 
















> 


Trs. Mos. 


Trs. Mos. 


, 






Trs. 


Mos. 


Y. 


M. 




Inches. 


Inches. 




Inches. 


Inches. 


6 


0 


6 


6 


5 






32 


1 


6 


4 


1 


174. 37 


43. 


59 


0 


124 


00 


24.80 


6 




7 


6 


36 






257 


9 


7 


1 


0 


1, 637. 98 


4."), 


50 


1 


868. 


21 


24. 81 


7 


7 


8 


6 


38 






309 


4 


8 


1 


0 


1,814.12 


47. 


74 


0 


946. 


24 


25 57 


8 


7 


9 


6 


53 






480 


8 


9 


0 


1 


2. 582. 98 


49. 


67 


1 


1, 375. 


98 


26.46 


9 


7 


10 


6 


43 






435 


3 


10 


1 


0 


2, 200. 24 


51. 


17 


0 


1, 160. 


74 


26.99 


10 




11 


5 


40 






444 


1 


11 


1 


0 


2, 132. 87 


53. 


32 


0 


1,114. 


74 


27.87 


11 




12 


6 


33 






399 


2 


12 


0 


0 


1, 852. 85 


56. 


15 


1 


939. 


49 


29.36 


12 


7 


13 


6 


47 






617 


9 


13 


1 


2 


2, .^86. 23 


57. 


47 


2 


1, 346. 


75 


29.93 


15 


7 


14 


6 


30 






423 


6 


14 


1 


0 


1,805.74 


60. 


19 


0 


936. 


37 


31.21 


14 




15 


6 


25 






375 


9 


15 


0 


0 


1,519. 23 


60. 


77 


0 


792. 


23 


31.69 


15 


7 


16 


6 


17 






274 


0 


16 


1 


0 


1, 056. 40 


62. 


15 


1 


51.5. 


12 


32.20 


10 




17 


1 


6 






101 


6 


16 


9 


0 


370. 87 


61. 


81 


0 


196. 


50 


32.75 


17 




18 




7 






126 


0 


18 


0 


0 


457. 75 


65. 


39 


0 


239. 


50 


34. 21 


18 




18 


9 


2 














0 
0 


134. .50 
65. 00 


67. 


25 


0 
0 


69 
33 


37 


34.69 


19 








1 








50 






























383 

















































Limits of different 
ages. 



From— 


To— 


Trs. M 


OS. 


Trs. Mos. 


6 


6 


6 6 


6 


7 


7 6 


7 


7 


8 6 


8 




9 6 


9 




10 6 


10 




11 5 


11 




12 6 


12 




13 6 


13 




14 6 


14 




15 6 


15 




10 6 


16 




17 1 


17 




18 5 


18 




18 9 


19 







Arm reach. 



u ■ 

a; 

c a 



Total. 



Inches. 
212. 87 

1, 613.87 
1,714. 37 

2, 529. 35 
2,150.14 
2, 113. 23 
1,831. 62 
2, 621.99 
1, 747. 50 
1, 520. 48 
1,065.00 

365. 75 
452. 00 
134. 50 
65. 00 



Inches. 
42. 57 
44. 83 
46. 33 
48.64 

51. 19 

52. 83 
55. 50 
57. 00 
60. 26 
60. 82 
62. 65 
60. 96 
64. 57 
67. 25 



Weight. 



Total. 



Pounds. 
209. 00 

1, 630. 75 
1,847.25 
2, 892. 50 

2, 550. 75 
2,013.25 

2, 464. 25 

3, 747. 75 
2, 900. 00 
2. 345. 00 
1,771.25 

643. 50 
802. 00 
222. 50 
107. 00 



Pounds. 
41.80 
45. 30 
49. 93 
54. 58 
59. 32 
65. 33 
74. 67 
81.47 
96. 67 
93. 80 
104. 19 
107. 25 
114. 57 
111.25 



Circuuiferouce of head. 



Total. 



Inches. 
106. 37 
722. 08 
770. 97 

1, 076. 07 
881. 39 
803. 34 
691.26 
961. 73 
617. 23 
509. 61 
366. 58 
128. 25 
1.52. 87 
45. 25 
22. 00 



Inches. 
21.27 
20.06 
20.29 
20.31 
20. 50 
20.60 
20.95 
20. 97 
21.28 
21.23 
21.58 
21.38 
21.84 
22.63 
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Table LIX. — Dull girls, American and foreif/n parentage, not socially divided. 



Limits of tliflferent 
ages. 



Age. 



From— 


To— 


Total nu 
of pup 


1 Number | 


1 omitted. | 


Total. 


2 

« 


Number 
omitted. 


Total. 


Average. 


Number 
omitted. 


Total. 


Average. 


Yrs. Mos. 


Yrs. Mos. 








Yrs. Mos. 


Y. 


M. 




Inches. 


Inches. 






incfies. 


Inches. 


5 


11 


6 


5 








19 


1 






0 


130 


50 


43. 


50 


0 


73. OO 


24. 33 


6 


7 


7 


2 


8 






55 


4 


6 


9 


1 


311 


00 


44. 


43 




194. 00 


24. 25 


7 


8 


8 


C 


7 






56 


0 


8 


0 


1 


285 


24 


47. 


54 


? 


154. 75 


25. 79 


8 


8 


9 


6 


8 






73 


4 


9 


1 


0 


399 


58 


49. 


95 


0 


211. 37 


26. 42 


9 




10 


5 


7 






70 


3 


10 


0 


0 


354 


50 


50. 


64 


0 


188. 00 


26.86 


10 




11 


6 


9 






100 


2 


11 


1 


0 


476 


87 


52. 


99 


0 


250. 99 


27. 89 


11 


7 


12 


6 


13 






158 


1 


12 


1 


0 


706 


86 


54. 


37 


1 


34l!36 


28. 45 


12 




13 


6 


19 






249 


8 


13 


1 


1 


1. 0ri3 


10 


57. 


39 


1 


526. 37 


29. 24 


13 


7 


14 


6 


21 






297 


1 


14 


1 


0 


1,245 


24 


59. 


30 


1 


621. 24 


31.06 


14 




15 


6 


21 






318 


5 


15 


1 


1 


1, 235 


62 


61. 


78 


0 


694. 12 


33. 05 


15 


7 


16 


5 


10 






159 


2 


15 


9 


0 


619 


75 


61. 


98 


1 


289. 12 


32. 12 


16 


8 


17 


5 


11 






187 


7 


17 


0 


0 


686 


75 


62. 


43 


0 


362. 12 


32. 92 


17 


10 


18 


5 


7 






127 


3 


18 


1 


0 


447 


37 


63. 


91 


0 


235. 87 


33.70 


18 


11 


19 


9 


2 






38 


0 






0 


128 


75 


64. 


38 


0 


67.75 


33. 88 










146 























Height. 



Sitting height. 



Limits of different 
ages. 



Yrs. Mos. 
5 11 



To- 



Yrs. Mos. 

6 5 

7 2 



Arm reach. 



Total. 



Inches. 
136. 37 
312. 00 
235. 50 
345. 75 
347. 12 
422. 50 
638. 87 
1, 089. 74 
1,244.37 
1, 283. 25 
614. 87 
6H5, 75 
443. 75 
128. 00 



"Weight. 



SI <s> 

^ a 

,A o 



Inches. 
45. 46 
44. 57 
47. 10 
49. 39 
49.59 
52. 81 
53. 24 
57. 35 
59. 26 

61. 11 
01. 49 

62. 34 
63.39 
64. 00 



Total. 



Circumference of head. 



Pounds. 
135. 25 
301. 00 
350. 30 
481. 50 
387. 50 
582. 25 
813.50 I 
1, 458. 50 
1. 879. 75 
2, 159. 50 
900. 75 
1, 182.50 
787. 50 
216. 00 



Pounds. 
45. 08 
43. 00 
50.04 
60. 19 
55. 36 
64. 69 
67. 79 
76. 76 
89. 51 
102. 83 
100. 08 
107..'")0 
112. 50 
108. 00 







« 




Total. 


bf. 
c« 
u 

s 


a 




> 


o 




^ 




Inches. 


Inches. 


0 


59. 50 


19. 83 


0 


156. 61 


19.58 


1 


121. 12 


20. 19 


0 


164. 62 


20.58 


0 


140. 12 


20. 02 


1 


163. 30 


20.41 


0 


264. 48 


20. 34 


0 


392. 00 


20. 63 


0 


442. U 


21.05 


1 


425. 80 


21.29 


0 


210. 49 


21.05 


0 


233. 12 


21. 19 


0 


150.74 


21.53 


0 


43.00 


21.. 50 



Table LX. — Average girls, Avierican and foreign parentage, not socially divided. 



Limits of different 
ages. 


u 


Age. 


Height. 




Sitting hei 


ght. 


From — 


To- 




5 §• 

o ° 
H 


SI 

s 

3 


s 

o 


Total. 


6 
bC 
ei 

O 

> 


t. ■ 

s>£ 

2.-S 
3 p 

z; 3 


Total. 


bt 
cs 
u 
o 

> 




Total. 


6 

c) 
O 


Yrs. Mos. 

5 9 

6 10 

7 8 

8 7 

9 7 

10 7 

11 7 

12 7 

13 7 

14 7 

15 7 

16 7 

17 9 

18 6 


Yrx. Mos. 

6 6 

7 6 

8 6 

9 6 

10 0 

11 6 

12 6 

13 6 

14 6 

15 6 
IC 6 

17 6 

18 6 

19 5 


7 
25 
33 
39 
47 
60 
45 
82 
45 
46 
27 
17 
9 
8 






Yrs. Mos. 
44 7 
227 0 
320 9 
51)2 2 
548 3 
499 0 
693 0 
800 7 
975 0 
485 3 
642 4 
341 5 
362 0 
171 7 


Y. M. 

6 3 

7 5 

8 2 

9 1 

10 1 

11 0 

12 1 

13 1 

14 1 

15 1 

16 0 

17 0 

18 1 

19 0 


0 
0 
0 
0 
0 

1 

0 

1 

0 
0 
0 
0 
0 
0 


Inches. 

310. 74 
1, 135. 49 
1, 572. 10 

1, 930. 36 
2, 416. 1 1 
3, 133. 47 
2,512. 86 
4, 697. 33 
2,713. 85 

2, 836. 09 
1,684.71 
1,086. 00 

563. 75 
508. 00 


Inches. 

44. 39 

45. 42 
47.64 
49. 65 
51.41 
53. 11 
55. 84 
57.99 
60.31 
61.65 

62. 40 

63. 88 

62. 64 

63. 50 


0 
0 
0 
0 
0 
0 
0 

I 

1 
1 
1 

0 
0 


Inches. 
167. 62 
623. 35 
842. 99 
1,034.37 
1,271.85 
1,668. 48 

1, 293. 36 

2, 469. 34 
1,417.89 
1,451.98 

859. 12 
533. 50 
289. 00 
267. 49 


Inches. 
23. 95 
24.93 

25. 55 

26. 52 

27. 06 
27.81 

28. 74 
30. 11 
31.51 
32. 27 
33.04 
33.34 
32.11 
33.44 








490 








i--.- 




L... 


1 














j 




1 


1 
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Table LX. — Average girUf American and foreign parentage, not socially divided — Cont'd. 



Limits of different 
ages. 


Arm reach. 


Weight. 


Circumference of bead. 


From — 


To— 


^ o 


Total. 


s 
a 

> 


1 a 


Total. 


« 

es 
u 

<s 
> 

< 


E 

11 


Total. 


Average. 


Yrs. Mos. 

5 9 

6 10 

7 8 

8 7 

9 7 

10 7 

11 7 

12 7 

13 7 

14 7 

15 7 

16 7 

17 9 

18 6 


Yrs. Mos. 

6 6 

7 6 

8 0 

9 6 

10 6 

11 G 

12 6 

13 6 

14 6 
1.5 6 

16 6 

17 6 

18 6 

19 5 


0 
1 

0 
0 
0 

1 

1 
1 

0 

1 
1 

0 
0 
0 


Inches. 

303. 37 
1,075.61 
1,533.87 
1 921. 37 
2! 378'. 04 
3. 112.81 
2, 463. 66 
4, 679. 74 
2, 684. 46 
2, 755. 74 
• 1, 609. 50 
1,081.75 
564. 00 
504. 00 


Inches. 

43. 34 

44. 82 
46. 48 
49. 27 
50! 60 
52. 76 
55. 99 
57.77 
59. 05 
61.24 
61.90 
63. 03 

62. 07 

63. 00 


0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 
0 
1 


Pounds. 
298. 25 
1,119. 25 

1, 648. 00 
2, 135. 00 

2, 757. 25 

3, 885. 75 

3, 308. 75 
6, 659. 50 
4, 126. 00 

4, 433. 75 
2, 733. 25 
1,897.00 
1, 048. 50 

810. 00 


Pounds. 
42. 61 
44. 77 
49. 94 
54. 74 
58! 66 
64. 76 
73.53 
81.21 
91.69 
98. 53 
105. 13 
111.59 
116. 50 
115.71 


0 
0 
0 
() 

0 
0 
0 

1 

0 
0 
0 

1 

2 

1 


Inches. 
139. 87 
493. 86 
665. 39 
788. 59 
936. 84 

1, 234. 25 
933. 27 

1, 698. 60 
953. 20 
976. 27 
576. 86 
343. 92 
148. 75 
153. 50 


Inches. 
19. 98 

19. 75 
20. 16 

20. 22 
20. 36 
20. 57 

20. 74 
20.71 
21.18 
21.22 
21.37 

21. .50 
21.25 
21.93 



Table LXI. — All colored hoys. 



Limits of different 
ages. 



From— 



Trs. Mos. 

5 0 

6 7 



Te- 



rrs. Mos. 

6 6 

7 6 



HeiKlit. 



a = 



73 
246 
288 
303 
335 
271 
286 
321 
282 
220 
124 
131 

19 



a I Total. 



Inches. 
0 3,224.50 
0 11, 335. 66 
8113. 367. 37 
9,14,483. 66 
217,028. 12 
3' 13, 962. 25 
3,15, 265. 75 
3 17, 8.34.75 
216, 233.25 

2 13,098. 62 
0 7,828.53 

3 8,367.73 
0| 1,257.12 

"I I 



Ins. 
44. 17 

46. 08 

47. 74 
49.26 
51. 14 
52. 10 
53. 94 

56. 08 

57. 98 
60. 09 
63. 13 
65.37 
66. 16 



Sitting height. 



Weight. 



Total. 



Inches. 
1, 731.00 
5, 934. 25 
7, 018. 12 

7, 528. 26 

8, 695. 63 
7, 182. 12 
7, 838. 12 

9, 078. 61 
8, 133. 70 
6,408.75 
3, 750. 12 
3, 938. 87 

353. 00 



Ins. 
24. 04 



26. 14 
20.51 
20.90 

27. 99 

28. 46 

29. 36 

30. 37 

31. 25 

32. 82 
29. 42 



Total. 



Potinds 
2, 997. 50 



24. 73,2011, 321.75 

25. 34 12 14, 902. 00 



16, 943. 25 
21,375.36 
18, 748.50 
8 21,218. 75 

4 26. 470. 00 
24, 996. 50 

5 21,374.75 
3jl3,728. 00 
2 16, 179. 75 
1 2,371. 



Lbs. 
43.44 
50. 10 
53. 99 
59. 04 23 
65.17 
69.44 
75. 97 
83.50 
90. 90 
99.42 
113.45 
125. 42 
50 131. 75 



Circumference 
of head. 



Total. 



Indies 
1,436. 99 

4, 867. 23 

5, 722. 36 

5, 787. 73 

6, 764. 60 
5, .592. 62 

5, 803. 23 

6, 595.11 
5, 967. 42 
4, 645. 84 
2, 659. C9 
2, 875. 71 

421. 00 



Ins. 

20.24 
20. 28 
20. 51 
20. 67 
20. 81 
20. 95 

20. 87 

21. 07 
21.31 
21.41 
21.45 
21.95 
22. 16 
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Limits of different 
ages. 



Trs. Mos. 

5 1 

6 7 



Vrs. Mos. 

6 6 

7 6 

8 G 

9 C 
6 
C 
6 
C 
6 
6 



3 P. 

q 3 



27 
92 
127 
128 
159 
136 
144 
145 
110 
90 
42 
26 
18 
4 
3 



Age. 



(21 o 



1,257 



Total. 




}■. M. 

6 2 

7 2 

8 1 
1 
1 
1 



10 
11 

12 0 

13 1 



16 0 

17 0 



Height. 



Total. 



Inches. 
1, 190. 25 

4, 276. 50 

5, 866. 75 
6,197. 66 
8, 082. 00 
6, 976. 25 
7, 692. 50 
8,115. 00 

6, 049. 75 
5, 390. 00 
2, 612. 50 
1, 588. 74 
1,214. 25 

269. 62 
191. 25 



Inches. 
44. 08 
46. 48 

48. 09 

49. 58 

50. 83 
52. 00 
53.79 

56. 35 

57. 82 
GO. 56 

02. 92 

03. 55 
67. 46 
07.41 
03.75 



Sitting height. 



Total. 



Inches. 
015.00 

2, 247. 75 
3, 1.35. 50 
3,231.01 
4, 148. 39 

3, 505. 12 
3, 912. 02 
4,115. 02 
3, 370. 08 
2, 567. 25 
1,2S2. 50 

797. 87 
532. 50 
105. 50 
98. 75 



Inches. 
23.89 

24. 70 

25. 29 
26.06 
26. 26 
26.81 
27.75 
28. 38 
29.31 
30.20 
31.28 
31.91 
33. 28 
35. 17 
32. 92 



I i 



Limits of different 
ages. 


Arm reach. 


"Weight. 


Circumference of head. 


From 




To— 


mber 
itted. 


Total. 


;rage. 




umber 
nitted. 


Total. 


erage. 




I| 


Total. 


irage. 




















> 


















^ S 




■< 




A o 




<\ 




^ = 




<\ 


}'r.5. Mos. 


Vrs. 


Afos. 




Inches. 


Inches. 




Pounds. 


Pounds. 




Inches. 


Inches. 


5 


1 


6 


G 


1 


1, 150.25 


44 


47 


3 


1,022.00 


42 


58 


1 


528. 99 


20.35 


0 


7 


7 


0 


0 


4, 329. 99 


47 


07 


11 


4, 044. 00 


49 


93 


5 


1,769. 37 


20. 34 


7 


7 


8 


G 


4 


5, 982. 48 


48 


04 


8 


6, 584. 50 


55 


33 


6 


2, 500. 62 


20.67 


8 


7 


9 


6 


4 


0, 246. 08 


50 


S7 


5 


7, 397. 75 


60 


14 


10 


2, 452. 25 


20.78 


9 




10 


G 


1 


8,218.43 


52 


02 


4 


10, 124. 02 


05 


32 


4 


3,236. 11 


20. 88 


10 


7 


11 


0 


3 


7, 092.12 


53 


32 


0 


9,432 00 


70 


39 


3 


2, 779. 75 


20. 90 


11 


7 


12 


0 


3 


7, 757. 62 


55 


02 


5 


10, 580. 75 


76 


16 


4 


2, 917. 74 


20. 84 


12 


7 


13 


6 


0 


8, 386. 50 


57 


84 


0 


12, 108. 50 


83 


92 


5 


2, 958. 37 


21.13 


13 


7 


14 


6 


4 


6, 677. 00 


59 


62 


1 


10, 507. 00 


91 


37 


1 


2, 4.53. 57 


21.34 


14 


7 


15 


6 


5 


5,331.25 


62 


72 


2 


8, 840. 00 


100 


52 


3 


1, 859. 61 


21.37 


15 


7 


10 


5 


1 


2, 087. 75 


65 


55 


1 


4, 599. 50 


112 


18 


0 


902. 12 


21.48 


16 




17 


6 


2 


1,581.00 


65 


88 


1 


2, 990. 25 


119 


85 


0 


573. 24 


22. 05 


17 




18 


0 


0 


1, 254. 00 


09 


07 


0 


2, 423. 00 


134 


61 


0 


400. 99 


22.28 


18 


7 


19 


4 


0 


271. 25 


67 


81 


1 


409. 59 


130 


50 


0 


89. 00 


22. 25 


19 


8 


19 


11 


0 


195. 50 


65 


17 


0 


374. 00 


124 


07 


0 


64. 50 


21. 50 



Table 'LXIII.— Colored hoys, dull. 



Limits of different 
ages. 



From — 



To- 



Trs. 


jlfo». 


Yrs. 


Mos 


5 


2 


6 


6 


6 


7 


7 


6 


7 


7 


8 


0 


8 


7 


9 


0 


9 


7 


10 


0 


10 


7 


11 


6 


11 


9 


12 


0 


12 


7 


13 


6 


13 


7 


14 


6 


14 


7 


15 


0 


15 


7 


16 


6 


16 


7 


18 


1 


18 


11 


22 


11 



X p. 

S O 



Age. 



Total. 



Trs. Mos. 
134 0 
514 
326 
403 
467 
569 
657 
580 
581 
424 
257 
302 



51 



r. M. 

6 0 

7 1 

8 1 

9 0 

10 1 

11 1 

12 6 

13 1 

14 1 



Height. 



Total. 



Inches. 

954. 50 
3, 294. 50 

1, 907. 25 
2,415. 75 

2, 342. 62 
2, 034. 50 
2, 820. 00 
2, 451. 25 
2, 302. 75 
1,083.25 
1, 028. 50 
1,371.75 

134. 75 



Inches. 
43.39 
45. 70 

47. 08 

48. 32 
52. 00 
51. 66 
54.23 
55. 71 
57.57 
60. 12 
64. 28 
05. 32 
67.38 



Sitting height. 



Total. 



Inches. 

525. 75 
I, 783. 50 
1, 028. 87 
1, 278. 25 
1,184. 37 
1,373.75 
1,452. 00 
1,269. 50 
1, 143. 50 
858. 00 
500. 75 
672. 75 



Inches. 
23. 90 
24.77 

25. 72 
20. 09 

26. 92 
26.94 
27.92 
28. 85 
29.32 

30. 61 

31. 30 
32. 04 
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Tahlk LXIII. — Colored boys, dull — Couliuucd. 



Jviniits of different 
ages. 



Arm reach. 



Weight, 



I'roni — 


To 






Xotal. 


Average. 


Number i 
ouiitted. j 


Total. 


Average. 


Number i 
' omitted. 1 


Total. 

■ 


Average. 


Its. 


Mos. 




Jilos. 







Inches. 




l^OXltltlS. 


PounAg. 




7 1. 


Inches. 


5 


2 










44. 82 


1 


(UtO IWi 

;JUJ. UU 


43. 29 


0 




19. 91 


6 


7 


7 


6 


1 


3, 322 50 


46. 80 


6 


3,391.50 


51.39 


0 


1, 453. 36 


20.19 


7 




8 


6 


0 


1, 95;i. 00 


48. 83 


2 


1, 983. 00 


52. 18 


0 


820. 50 


20. 51 


8 




9 


6 


0 


2, 509. 50 


49. 21 


3 


2', 719. 00 


56. 65 


4 


950. 11 


20. 22 


9 


7 


10 


6 


1 


2, 383. 12 


52. 96 


2 


2, 954. 50 


67. 15 


2 


906. 62 


20. 61 


]0 


7 


11 


6 


0 


2, 702. 62 


52. 99 


0 


3, 465. 00 


67.94 


1 


1,042. 37 


20. 85 


11 


9 


12 


6 


0 


2, 894.00 


55. 65 


0 


3, 941.00 


75. 79 


0 


1,095. 00 


21.06 


12 


7 


13 


6 


1 


2. 457. 50 


15 


1 


3, 616. .50 


84. 10 


1 


898. 62 


20. 90 


13 


7 


14 


6 


1 


2, 4C5. 12 


60. 13 


2 


3. 387. 00 


86. 85 


0 


871. 37 


21.25 


14 


7 


15 


6 


0 


1,761.50 


62.91 


0 


2,717.00 


100. 01 


0 


596. 37 


21. 30 


15 


7 


16 


6 


1 


960. 25 


64. 42 


1 


1, 7U7. 50 


113.83 


0 


348. 58 


21. 79 


16 


7 


18 


1 


0 


1, 388. 75 


60. 13 


0 


2, 649. 00 


126. 14 


0 


459. 75 


21. 89 


18 


11 


22 


11 


0 


138. 50 


69. 25 


0 


302. 00 


151.00 


0 


44. 50 


22.25 



Circumference of head. 



Table LXIV. — Colored hoys, arera-je. 



Limits of difl'crcnt 
ages. 



From — 



Yrs. Mos. 

5 0 

6 7 

7 7 



Yrs. Mos. 

6 6 

7 6 



24 

82 
121 
124 
130 
84 
90 
132 
125 
102 
66 
41 
25 
5 
5 



Age. 



Total. 



Yrs. Mos. 
148 9 
587 5 



1,156 



1, 131 
1, 308 

934 
1,092 
1,738 
1,766 
1, 541 
1,063 

702 

451 
95 

100 



Y. M. 

6 2 

7 1 



9 1 
10 0 



14 1 

15 1 

16 1 

17 1 

18 0 

19 0 

20 0 



Height. 



Total. 



I7ich es. 
1,079. 75 

3, 764. 66 
5, 593. 37 

5, 870. 25 

6, 603. 50 

4, 351, 50 
4,753.25 

7, 268. 50 
7, 280. 75 
6, 025. 37 
4, 157. 53 
2,591.74 
1, 601. 25 

332. 00 
329. 50 



Inches. 
44.99 
45. 91 
47. 40 
49. 33 
51. 19 
52.43 
54.01 
55. 91 

58. 25 

59. 66 
62 99 
64. 79 
66. 72 
66 40 
05. 90 



Sitting height. 



£ 5 Total. 

^ a 

A o 



Inches. 
560. 25 

1, 903. 00 

2, 853. 75 
3.019.00 

3, 362. 87 
2, 243. 25 

2, 473. 50 

3, 693. 49 
3, 620. 12 
2, 983. 50 
1,966. 87 
1, 253. 50 

682. 25 
68. 00 
80. 75 



Inches. 
24. 38 
24.71 
2.5.25 
26. 25 
26. 69 
27.03 
28.43 
28, 41 
29. 43 
30. 44 
31.22 
32', S9 
31. 11 
34. 00 
40. 38 



Limits of different 
ages. 



From- 



Yrs. Mos. 
5 0 



To- 



rre. Mos. 

6 6 

7 6 

8 6 



Arm reach. 



Total. 



Inches. 
1,048. 00 

3. 664. 62 
5, 753.91 

5, 975. 62 

6, 377. 74 

4, 452. 25 
4, 837. 25 

7, 366. 75 
7, 138. 00 
5,918. 00 
3,831.45 
2, 685. 00 
1, 587. 37 

275. 00 
336. 25 



Inches. 
45. 57 
45. 81 
48,35 
50. 64 

52. 28 

53. 64 
56. 25 
57.55 
60.49 
62. 29 

66. 06 
67. 13 
69. 02 
68. 75 

67. 25 



Weight. 



Total. 



Pounds. 
1,066. 50 

3, 886. 25 
6, 334, 50 
6, 826. 50 
8, 296. 24 

5, 851. 50 

6, 691.00 

10, 685. 00 

11, 102. 50 
9,8U. 75 
7, 421.00 

4, 986. 00 
3,12.5. 50 

645. 00 
641. 00 



-«1 



Pound.i. 
44.44 
49. 19 
53. 23 
58. 85 
64. 31 
70. 50 
76.91 
82. 83 
91.76 
99. Jl 
114. 17 
121.61 
130. 23 
129. 00 
128. 20 



Circumference of head. 



Total. 




112. 00 



Inches. 
20. 43 
20. 30 
20. 35 
20. 74 
20.81 
21.08 
20.82 
21.06 
21.31 
21.47 
21.35 
21.91 
21.74 
22. 20 
22.40 
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Table LXV. — All colored girls. 



Limits of different 
ages. 


Total number of 
pupils. 


Height. 


Sitting height. 


Weight. 


Circumference of 
head. 


From — 


To— 


a 
*^ 

a 

o 
d 

I 
2 
3 
1 
8 

12 
9 

13 
8 
3 
0 
1 
1 
0 


Total. 


to 

cS 
u 

> 


o 

a 

o 

d 

4 

9 

? 
7 

14 
9 

14 
9 

8 
5 
2 
3 
0 


Total. 


d 

a 

> 

< 


s 

o 
6 

8 
14 
7 
8 
12 
8 
11 
12 
5 
7 
0 
3 
0 
0 
0 


Total. 


d 

a 
u 

\ 


a 
*^ 

a 

o 
d 

2 
9 
0 
6 
10 
14 
8 
9 
7 
1 
2 
2 
1 
0 
0 


Total. 


6 

bO 

9 


Trs. Mos. 

5 10 

6 7 

7 7 

8 7 

9 7 

10 7 

11 7 

12 7 

13 7 
U 7 
1.5 7 
10 7 

17 7 

18 7 

19 7 


Trs. Mos. 

6 6 

7 6 

8 6 

9 6 

10 6 

11 G 

12 6 

13 6 

14 6 

15 6 

16 6 

17 6 

18 6 

19 6 
29 11 


113 
248 
218 
209 
2:)0 
266 
279 
270 
243 
167 
129 
83 
54 
20 
9 


Inches. 
4, 732. 00 
11,187.25 

10, 349. 25 
10, 098. 62 

12, 661.25 

13, 658. 62 

11, 542. 00 

14, 986. 35 
13, 699. 87 

9, 550. 12 
7, 745. 49 
5, 166. 74 
3, 300. 49 
1,191.87 
544. 00 


In. 

43.81 
46. 61 
47.91 
49, 02 
50.85 
52. 94 
54. 46 
57.42 

59. 56 

60. 06 
61.47 
62. 25 
62. 27 
62. 73 
60. 44 


Inches. 
2, 585. 50 
5, 903. 20 

5, 446. 25 
5, 199. 75 

6, 451.25 

7, 084. 86 
7, 397. 86 
7.591.24 
6, 923. 87 
4, 856. 99 
3,819.61 
2, 488. 87 
1, 677. 99 

564. 6) 
283. 25 


In. 

23.72 

24. 70 
25.21 

25. 74 

26. 55 

27. 35 
27. 92 

29. 09 
30.24 

30. 74 

31. 57 

31. 91 

32. 27 
33.21 
31.47 


Lhs. 
4, 473. 75 
11, 380. 25 
11, 188. 25 
11,434.50 
14, 967. .50 
17, 773. 00 
20, 781. 25 

22, 806. 50 

23, 446. 75 
16,495. 25 
13, 798. 50 

9, 030. 50 
6, 216. 25 
2, 355. 00 
984. 00 


Lbs. 
42. 61 
48. 63 
53. 02 
56. 89 
62. 89 
68. 89 
77.55 
88.40 
98. 52 
103. 10 
106. 97 
112. 96 
115. 12 
117.75 
109. 33 


Inches. 

2, 211. 12 
4, 900. 04 
4, 471. 99 

4, 206. 98 

5, 001. 62 
5, 260. 36 
5, 678. 10 
5. 517.11 
5, 068. 61 

3, 570. 84 
2, 730. 99 
1,760.87 
1, 158. 49 

435. 62 
199. 25 


In. 

19. 92 
20.50 
20.51 

20. 72 
20. 84 
20. 87 
20. 95 
21.14 
21.48 
21.51 
21.50 
21.74 
21.86 
21.78 
22. 14 


2,558 





















1 























'J'able LXVI. — Bright girls — colored. 



Limits of different 
ages. 


Total number 
of pupils. 


Age. 


Height. 


Sitting height. 


From — 


To— 


<^ _; 

^ o 

as 


Total. 


bt 

ce 
u 

> 


fc< 

S.-s; 


Total. 


(S 

to 

u 

> 
< 




Total. 


IS 

bt 
a 
u 

o 
> 


Trs. Mos. 
6 0 

6 7 

7 7 

8 7 

9 7 

10 7 

11 7 

12 7 

13 7 

14 7 

15 7 

16 7 

17 7 

18 7 

19 10 

20 9 


Trs. Mos. 

6 6 

7 6 

8 6 

9 6 

10 6 

11 d 

12 6 

13 6 

14 6 

15 6 

16 6 

17 6 

18 6 

19 4 

20 4 

21 0 


30 
94 
166 
172 
196 
206 
210 
216 
164 
110 
81 
51 
37 
12 
3 
3 




Trs. Mo.'i. 
185 2 
662 2 
1,339 3 
1,556 6 
1. 974 4 
2, 379 5 
2, 522 3 
2,819 5 
2, 300 8 
1, 654 1 
1,323 5 
885 4 
664 5 
227 0 
60 1 
62 9 


r. M. 

6 2 

7 0 

8 0 

9 2 

10 1 

11 5 

12 1 

13 0 

14 0 

15 0 

16 4 

17 4 

18 1 

19 0 

20 0 
20 11 


1 
2 
2 
3 
0 
6 
8 
5 
8 
4 
1 
0 
I 
0 
0 
0 


Inches. 
1,281.75 
4, 325. 00 
7, 866. 25 
a, 294. 12 
9. 972. 75 
10, 596. 12 
11.007.00 
12, 108. 12 
9, 305.12 
6, 403. 12 
4, 907. 25 
3, 184. 12 
2, 241.49 
764. 87 
186. 25 
188. 75 


Inches. 
44. 20 
47. 01 
47. 96 

49. 08 

50. 88 
.52. 98 
54. 49 
57. 38 

59. 65 

60. 41 

61. 34 

62. 43 
62. 26 
63. 74 
62.08 
62. 92 


3 
2 
2 
6 
7 
6 
9 
5 
8 
4 
5 
4 
1 
2 
0 
0 


Inches 
637. 00 

2, 263. 00 
4, 134. 25 
4, 276. 00 
5,011.75 
5, 469. 50 
5, 588. 36 
6,119. 74 
4, 683. 62 

3, 242. 74 
2, 396. 74 
1, 512. 00 
1, 172. 62 

332. 62 
97.00 
100. 25 


Inches. 

23. 59 

24. 60 
25.21 
25.76 

26. 52 

27. 35 
27.80 
29.00 
30.02 
30.59 
31.54 
32. 17 
32.57 
33.26 

32. 33 

33. 42 


1, 751 
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Table L,Wl.— Bright ijirls— colored— Coutimici\. 



Limits of ditFerent 1 . „„„i. 

ages. 1 ^""^ 


■Weight. 


Circumference of head. 


From — 


To— 


s.? 

?«i 5 


Total. 


0 
bo 

CS 

u 

(V 

0 


to 

11 


Total . 

Pounds. 
1, 123. 00 
4, 269. 00 
8, 638. 25 
9,519.50 
12, 171.00 
13,881. 00 
15, 674. 00 
18,' 476. 50 
15, 948. 50 
11, 0+6. 25 
8, 5!)8. 50 
5,715.50 
4,314.25 
1, 452. 50 
330. 00 
332. 00 


til 
a 
t> 

<u 

■< 


ill 

1 
1 
0 
4 
8 
7 
6 
6 
5 
1 
1 
1 
0 
0 
0 
0 


Total. 


Ai 

bl 
es 

« 

< * 


Trs. Mos. 
6 0 

6 7 

7 7 

8 7 

9 7 

10 7 

11 7 

12 7 

13 7 

14 7 

15 7 
10 7 

17 7 

18 7 

19 10 

20 9 


Trs. Mos. 

6 6 

7 6 

8 6 

9 C 

10 6 

11 6 

12 6 

13 6 

14 6 

15 6 

16 6 

17 6 

18 6 

19 4 

20 4 

21 0 


3 
3 
9 
7 

10 
10 
g 

11 
12 
5 
2 

1 
1 

0 
1 
0 


Inches. 
1, 193. 50 
4, 297. 00 
7, 634. 12 
. 8. 225. 14 
9, 64i). 25 

10, 578. 62 

11, 214. 12 
12! 048! 50 

9, 280. 99 
6, 530. 49 
4, 964 86 
3, 106. 75 
2, 274. 24 
775. 87 
129. 00 
191.50 


Inches. 
44.20 
47. 22 
48.62 
49.85 
51.34 
53.97 
55. 79 
58! 77 
61.06 

62. 20 
62.85 

63. 34 
63. 17 

64. 66 
64. 50 
63. 83 


4 

7 
5 

6 

5 
4 

7 
2 
3 
0 
1 
0 
0 
0 


Pounds. 
43. 19 
49. 07 
53. 65 
57. 35 
63. 72 
68.72 
77. 21 
88. 40 
98.45 
103.24 
106. 15 
114.31 
116.00 
121.04 
112. 00 
110. 67 


Inches. 

582. 87 
1,912. 93 

3. 413. 99 
3, 485. 49 

3, 928. 75 
4, 158. 99 

4, 202. 35 
4, 449.11 

3.414. 74 
2,341.73 
1,717.12 
1, 092. 25 

809. 37 
201. 37 
68. 00 
64. 25 


Inchea. 
10. 10 
2). 57 
20. 57 
20. 75 
20.90 
20. 90 
20. 89 
21! 19 
21.48 
21.48 
21.46 
21.85 
21.87 
21.78 
22. 67 
21.42 



Table l.XVII. — DuU girls— colored. 



Limitd of different 
ages. 



From — 



Trs. Mos. 



Trs. Mos. 

6 6 

7 6 

8 6 
6 
6 
6 
0 
6 



neiffht. 



Sitting height. 



t= ft 



Ms 



073 



Total. 



Inches. 
1,874.75 

2, 503. 50 
2, 483. 00 

1, 804. 50 

2, 688. 50 

3, 062. 50 

3, 535. 00 
2, 878. 23 

4, 3'J4. 75 
3, 147. 00 
2, 838. 24 
1, 982. 02 
1, 059. 00 

427. 00 
169. 00 



Inches. 
43. 60 
45. 52 

47. 75 

48. 77 
50.73 
52. 80 
54. 38 
57. 50 
59.39 
.59.38 
61.70 
61.96 
62.29 
61.00 
56. 33 



Total. 



Inches. 
1, 095. 00 
1, 321.95 
1,312. 00 
923. 75 
1, 439. 50 
1,615.36 

1, 809. 50 
1,471. .50 

2, 240. 25 
1,614. 25 
1,422.87 

976. 87 
505. 37 
231.99 
86. 00 



Inches. 
23. 80 
24.48 
25. 2 1 
25. 66 
20. 66 
27.38 
28.27 
29. 43 
30. 69 
31. 04 
31.62 
31.51 
31. r>9 
33.14 
28.67 



Limits of different 
ages. 



Arm reach. 



"Weight. 



Circumference of head. 



From — 



Trs. J/bs. 
5 10 



To- 



Total. 



a o 



Trs. Jfos. 

6 6 

7 6 

8 6 
6 



Inches. 

1, 992. 25 
2, 468. 75 

2, 523. 50 
1.776. 75 
2, 611.02 

2, 993. 12 

3, 675. 00 
3, 197. 49 

4, 559. 25 
3, 341.50 
2, 736. 00 
1.971.99 
1,010. 49 

493. 75 
120. 00 



< 



Inches. 

44. 27 

45. 72 
48.53 
49.35 
51.20 

54. 42 

55. 68 

59. 21 
61.61 
61.88 
03. 63 
63.61 
63. 16 
61.72 

60. 00 



Total. 



Pounds. 

1. 872. 00 

2, 535. 50 
2, 550. 00 
1,915. CO 

2, 796. 50 

3, 892. 00 
5, 110. 25 

4, 330. 00 
7, 498. 25 

5, 449. 00 
5, 200. 00 
3, 321. 00 
1, 902. 00 

902. 50 
316. 00 



:3 P 
"A 3 



Pounds. 
42. 55 
46. 95 
51. 00 
54.71 
59. 50 
69. 50 
78. 62 
88.37 
98.66 
102. 81 
108. 33 
110. 70 
111.88 
112.81 
105. 33 



Total. 



Inches. 

914. 00 
1, 043. 37 
1, 058. 00 
721. 49 
1, 072. 87 
1, 101.37 
1,415. 75 
1, 068. 00 
1, 6.53. 87 
1.229. 11 
1, 013. 87 
668. 62 
349.12 
174. 25 
67. 00 



Inches. 
19. 87 
20.06 
20. 35 
20.01 
2X 63 
20. 78 
2L 13 
20. 94 
21.48 
21.56 
21.57 
22.15 
21.82 
21.78 
22.33 
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Limits of different 
ages. 


6 = 


Ago. 


Height. 


Sitting lieiglit. 






Total nu 
of pupi 


u ■ 

a 5 


Total. 


Average. 


•5 ■£ 
11 


Total. 


Average. 


iited. 


Total. 


o 
bt 
c; 
u 

9 


Tn. Mos. 
6 0 
G 7 


Yrs. Mos. 

6 6 

7 (i 


37 

97 




Yr*. Mos. 
227 2 
705 9 


Y.M. 

6 2 

7 2 


1 
4 


Inches. 
1,.575. 50 
4, 358. 75 


Inches. 
43. 76 
46. 87 


1 
4 


Inches. 

853. 50 
2,318. 25 


Inches. 
23. 71 
21.93 






134 








1 


i 
















1 


I"""' 







Limits of different 
ages. 


Arm reacli. 


Weight. 


Circumference of bead. 


From — 


To- 


1 Number 
omitted. 


Total. 


Average. 


1 Number 
omitted. 


Total. 


Average. 




Total. 


Average. 


Yrs. Mos. 
6 0 
6 7 


re*. If OS. 

6 6 

7 6 


I 


Inches. 
1, 542. 00 
4, 352. 12 


Inches. 
44. OG 
47. 31 


2 
4 


Pounds. 
1,478. 75 
4, 575. 75 


Pounds. 
42. 25 
49. 20 


1 

3 


Inches. 

714. 25 
1,943. 74 


Inches. 
19. 84 
20.08 



Taulk LXIX. 



—Ahnormaliiies or defects in relafion to sex, menial ohiliiy, nafirity, 
socioloffic condition, and race, as reported hy the teachers. 



Divisions according to 
sex, mental ability, 
nationality, socio- 
logic condition, and 
race. 



Total. 



Defective iu- 



Sickly. 



Nerv- 
ous. 



To- Per I To- Per 
tal. ct. I tal. ct 



G,024 
1, 038 
1,036; 



Bright girls ! 3,296 

Bright bo vs ' 2,899' 

Duil girls' I 917 

Dull boys 1,214 

Average girls I 4, 304 

Average boys j 3, 373 

Girls, American par 

ents 

Boys, Amoricaa par 

ents 

Girls, foreign pai ents . 
Boys, foreign parents . 
Girls, American a n d 

foreign parents 

Boys, American and 

foreign parents ' 8931 

Girls, laboring classes.. | 3, 151 
Boys, laboring classes - . | 2, 739 
Girls, uonl a boring 

classes 

Boys, nonlaboring 

classes I 3, 093 

All girls 8,520 

All boys ! 7, 953 

Bright boys, colored 

Bright girls, colored 

Dull boys, colored ' 

Dull girls, colored | 673 

Average boys, colored.. I 1,158 



4. 04i 
3.83 
6. 22 
5.27 
5. 04 
7.15 



..' 0,463^ 3441 5.32 



1.10 
.33 



15 1. 24 



.81 

1.42 



Eye- 
sight. 



To- Per 
tal. ct. 



44 1. 33 



330| 5.48 
27! 2.60 
22 2. 13 



52 

i 

77|l.28; 
2, .19' 
2 .19 



98 



1,019 36 3.53 3 .29 



64; 7.17 
204 6.47 
102 3.72 



16 1.79 

27| .86! 
14 .51' 



1.07 
.76 
16 1. 32 
57 1. 32 
55 1. 63 



1.52 



82 1. 36 



Hear- 



iGonvul 



Speech. 



Lazy. 



To- Per To-j Per To-j Per 
tal. ct. tal. ct. I tal. ct. 



14 1. 57 
46 1. 46| 
21' .77 



.15 
.45 
.65 
1.07 
.47 
.80 



.68| 
.291 
.191 



5 0. 15 
16 .55 

2 .22 
14 1.15 
17| .40 
58! 1.72 

.34 

67 1. 11 

"si 

.20 



10 1.121 
18 .5"! 
12 



3, 003 140 4. 66 25 . 83 52 1. "3 8 



228; 7. 37| 
407 4.78 
416 5.23 



63 2. 03 
57 .67 
95 1. 20 



1,751 116, 6.63 



86|12. 78 
76 6.57 



61 1.971 
1081.27 
10211.281 



4 .59 

5 .43 



12 I. 34 
18; .57 
2ll .77 



.28 
1.11 



10.03 
1 .04 

'2 



Unruly. 



To- Per To- Per 
tal. ct. tal. ct. 



7 0. 21 
9 .31 
3| .33 

36 2. 97 
9 .21 

61 1.81 



15 



.23 



89 1. 48 
.10 

.58' 



nil. 23 
61 .19 
30 1. 09 



59 1. 91 



.22 
1.33 



10. 03 
43 1.48 
1411.53 
119 9.80 
6: .14 
273 8. 09 

7! .11 

339i5. 63 
10 .96 
46 4. 44 



50 5. GO 
6 .19 
121 4.42 

I 

1 .03 

218^7. 05 
21 .25 
435 5. 47 



27 1. 54 



32 4. 75 
28 2.42 
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Tai5I,k LXX— Mental ahiHly in relation to sex, nalionaJit!/, sociolo'jical condition, ahnor- 
mulity, and race, as reported by the teachers. 



Divisions according to sex, nation- 
ality, sociologic condition, ab- 
normality, and race. 



All boys 

Allgiris 

I5oys, American parentage 

Girls, American parentage 

Boys, foreign jiarentage 

Girls, foreign parentage 

Boys, American and foreign parent- 
age 

Girls, American and foreign |)arent- 
age 

Boys, laboring classes 

Girls, lal)oriug classes 

Boys, noulaboniig classes 

Girls, nonlaboring classes 

Abnormal boys 

Abnormal girls 

Unruly boys 

Unruly girls 

Sickly boys 

Sickly girls 

Boys otherwise defective 

Girls otherwise del'ective 

All colored boys 

All colored girls 

Colored boys, abnormal 

Colored girls, abnormal 

Colored bo.ys, sickly 

Colored girls, sickly 

Colored boys otherwise defective. . 

Colored girls otherwise defective. . 



Bright. 



Total. 



2,899 
3, 296 
2. 267 
2, 578 
349 
335 

283 

383 
858 
1,008 
1,357 
1,430 
304 
205 
51 
0 
95 
107 
158 
98 
1, 257 
1,751 



Per 
cent. 



38. 72 

38. 70 
37.63 

39. 90 
33. 69 
32.30 

31.69 

37. 58 
31.33 
31.99 
43. 87 
47. 82 
20.01 
30. 97 
11.83 



25. 96 
34.85 
21.88 
29. 52 
43. 36 
68. 45 



128 51.20 
103 i 54. 79 



Dull. 



Total. 



1,214 
917 
895 
6U7 
176 
164 

143 

140 
464 
513 

353 



302 
147 
97 
18 
50 
49 
215 
80 
486 
673 
3 

110 



Per 
cent. 



16. 22 
10.77 
14.86 
9. 40 
16. 99 

15. 82 

16.01 

14.33 
16.94 

16. 28 
11.58 



2.t. 83 
22. 20 
22. 51 
78. 26 
13. 66 

15. 96 
29.78 
24. 10 

16. 76 
26.31 

2. 70 
44. 00 



39. 89 
7. 69 
56.45 



Total. 



3,373 
4, 304 
-2, 862 
3, 276 
511 
538 



490 
1,417 
1, 630 
1,378 
1,567 
853 
310 
283 
5 
221 
151 
349 
154 
1, 156 
134 
108 
12 
72 
10 
36 
2 



Per 
cent. 



45.06 
50. 53 
47. 51 
50.70 
49. 32 
51.88 



467 ' 52.30 



48. 09 

51. 73 
51.73 
44. 55 

52. 18 
5o. 16 
46. 83 
65. 66 
21.74 
60. 38 
49. 19 
48. 34 
46. 38 
39.88 

5. 24 
97. 30 

4.80 
100. 00 

5. 32 
92 31 

3.23 



Per cent of all. 



Bright Dull. 



10. 49 
6.22 
1.76 



3. 28 
3.25 
5. 45 
2. 97 



29. 82 
16.03 
7.99 
1.96 
4. 12 
5. 34 
17.71 
8. 73 



.62 
16. 34 



U. 14 

.62 

5. 20 



Tahi.1': LXXI. — Per cent of different abnormalities according to aye, computed on the total 

number of boys for each aye. 



Nearest .age. 



Years. 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 and over 

All ages , 



Total 
num- 
ber. 



147 

533 
787 
878 
930 
862 
986 
926 
784 
523 
592 



Sickly. 



Per 
cent. 



01 6. 

54 5. 

48 [6. 

31 5. 

17 12. 



Nervous. 



To- [ Per 
tal. cent. 



2.04 
.56 
1.40 
1. 03 
1.51 
1.39 
1. 02 
1.08 
1. 15 
.95 
.51 



Defective in- 



jf^lit Hearing. Speech. 



Per 
cent. 



13 1 
7 



102 [1.28 



To- j Per 
tal.icent. 



0. 38 
.64 
.57 
.32 
.35 
.81 

1. 19 
1.28 

.57 
.51 



.67 



Per 
cent. 



4 2.72 
10 1.88 
12 II. 52 
.91 
1. 40 
1.04 
.91 
1.08 
.77 
.38 
.84 

1.11 



Convul- 
sions. 



Per 
cent. 



0. 13 



Lazy. 



To- Per 
tal. cent. 



0. 68 
.19 
.26 
.08 

1.40 
1.51 

1. 52 
1.73 
2. 17 
1.70 

2. 20 



Unruly. 



To- Per 
tal. cent. 



.06 106 11.33 435 



2. 72 
3.38- 
3.81 
4. 56 
4.84 
6. 84 
7.20 
6. 70 
8. 16 
5.87 
1.86 

5. 47 
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Tahle LXXII. — Per cent of different ahnormalilics accordiiuj to atjc, computed on the total 

number of girls for each age. 



Nearest age. 



Total 
num- 
ber. 



131 
508 
754 
88:5 
9:i9 
931 
876 
966 
833 
655 
1, 044 



Sickly. 



To Per 
tal. cent. 



2. 76 

3. .58 
3.74 

43 
49 5.26 
59 |6. 74 
67 16. 94 
35 4.20 
33 5.04 
39 3.74 



8,520 407 '4.78 

I I 



Nervous. 



Defective in- 



Eye- 
sigbt. 



To- i Per To Per 
tal. cent. tal. cent. 



0. 76 
1.38 
1.33 
.23 
.53 
.64 
.68 
.72 
.48 
.61 
.48 



0. 59 
.80 

1. 70 
1.70 
1. 61 
1.83 
1.86 
1.32 

.46 
.48 



1.27 



Hearing. Speecb. 



To- Per To- Per 
tal. cent. tal. cent. 



0. 39 
.13 
.23 
.75 
.21 
.91 
.41 



0.98 
.26 
.23 
.32 
.54 
.11 
.41 
.12 
. 15 



Convul- 
sions. 



To- Per To- Per 
tal. cent. tal. cent. 



0. 39 
.11 



.21 
.34 
. 10 
.60 
.61 



Tnnily» 



Table LXXIII.^ — All hoys with ahnormalities. 



Limits of different 
agea. 



Fioia- 



Trx. Mos. 

0 0 



Trs. Mos. 

6 6 

7 6 

8 6 

9 6 
6 
6 
6 
6 
6 



Height. 



ED 98- 



126 
141 
150 
191 
215 
205 
192 
106 
88 
43 
13 

1,582!, 



•G9 



Total. 



Inches. 
1, 074 
3, 790 

5, 895 

6, 906 
7,586 

10, 220 
11,652 
11,395 
11,253 
6, 498 
5, 644 
2,810 
857 



Sitting beight. 



I7l. 

44.75 
45. 65 
47.54 

49. 33 

50. 91 
53.51 
54.70 
56. 98 
58. 92 
61.30 
64. 14 
65. 35 
65.92 



Total. 



Inch.es. 
594 

2, 140 

3, 205 
3, 627 
3,960 

5, 325 

6, 090 
5,865 
5,460 
3,233 
2,7 
1,347 

444 



Jn. 

24. 75 
25. 18 

25. 64 

26. 28 
26. 98 
28.03 
28.59 
29.62 
29. 84 
31.70 
32.93 
33. 67 
34.15 



TTeigbt. 



Pounds. 
1,032 
4,116 

6, 305 

7, 703 
9, 033 

12, 401 
15,351 



Lbs. 
44.87 
47. 86 
50. 44 
55. 42 
60. 62 
65. 27 
71.73 



16,0881 79.25 
16, 613| 86.53 
10,430,100.29 
9, 687,111.34 
5,115118.95 
1,582 121.69 



Circumference 
of bead. 




I 

.L..I. 

I I 



lOiJO 



EDUCATION REPORT, ls97-!)8. 



Taiu.K LXXIV. — JU ;iirh n ilh nhnormaliiics. 



Ijiiiiits of different 
.Tges. 



Trs. Ifog. 

6 C 

7 6 

8 6 
6 
G 
G 
6 
G 
6 
C 
G 
6 
9 



~ ft 



Height. 



g Total. 



59 0; 
50 2 



'^1 
75 

83 

101 

531 
481 
40 
2J 



Indies. ' 

J78| 
J, 50o: 
2,850' 
2,3;i9| 
4,040 
3, 927 
4, 520| 
5, 553 
3y 092 
2, 955 
2, 42fi 
1, 304; 

943 



Sitting. beigbt. 



In 

44. 50 
45.45 
48. 41 
48. 73 
51. 251 
53. 07 

55. la 

56. 66 
59. 46 
61.56 
02. 21 1 
62. 10, 
62. 87i 



Total. 



Weight. 



Total. 



Inches. 
100 
814! 
1, 506i 

1, 255 

2, 111! 
2, 080 
2, 270 
2, 867 
1,584, 
1,491, 
1, 234 

682j 
497 



7)1. 
25.00 

24. 07 

25. 97! 
25. Gl 
27. 06 
27. 73' 
28.38 
29. 56 
31.06 
32. 41 
31.64 
32. 48 
33. 13 



Circumference of 
liead. 



E ! Total. 



Lis. I Lbs. 
185 46.25 
1,545 45.44 
2,922 49.53 
2,598 51.96 
4.528 58:05 
4,745 G3.27| 
5, 682! 70. 15 
7, 8.-)5: 77. 77 
4,701) 88. 70| 
4, 808 101.42 
3.977 101.97, 
2, 314 110. 19 
1,612 107. 47 



Inche$. 
1 58 1 

0 G78. 20 

1 1, 188. 18 

0 1,017.31 

2 1,562.01 
11,515. 03 
21,675.88 
12,080. 12 

1 1,097.69 

0 1,016.87 

1 822. 07 
0 445.46 
0 323. 99 



In. 
19. 33 

19. 95 
20. 49 
20. 3.'> 
20.29 

20. 47 
20. 69 
20.80 
21.11 
21. 18 
21. 10 
21.21 
21.60 
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Tahlk LXXV. — riiriiJi/, siclli/, CDid oihenrise dcfcctirc loys. 
rXRULY i;ovs. 



Limits of difTcrent 
ages. 



Trs. Mos. 

6 6 

7 e 

8 6 

9 6 
10 6 
11 
12 
13 
14 
15 
16 
17 
20 



0:ft 



Heiglil. 



Sitting lieigbt. 



Inches. 
134 
834 
1,533 

1, 83lJ 

2, 253! 

2, 093: 

3, 43l' 
3, 512' 
3, 651 
2, 079 

959 
383 



In. 
44. 67; 
4G. 33 
47.911 
48. 181 
51.201 

53. 45i 

54. 46' 
.57.57} 
.58. 89 
Gl. 15 
C3. 93 
03. 83 



Total. 



Inches. In. 
76| 25. 33| 
505 25.25: 
850 25.76; 
984 25.89' 
1, 132 26.95; 
1,!)50 28.18 
1,758 28.35 
1,7911 29.85' 
1,797[ 29.95 
1,034! 31.33| 
465! 33.21 
202| 33.67' 



CirciinifiTence 
of bead. 



Total. 



Lbs. Lbs. I 
130 46.33, 
938 49.37 
1,714 51.94 
2, 103 

2. 677 

3. 759; 

4. 543 
4, 814 
5,413 87.31! 
3, 411 100. 32 
1,705 113.67 

098 116.33 



.34, 
60. 84 
67. 13 
72.11 
78.92. 



Inches. 
0 62. 25 
0 407.60 
0 674. 48 

0 761. 97 

1 886. OG 
0 1, 166. 31 
0 1, 315. 65 

0 L, 303. 56' 

1 1, 258. 69 
0 725. 10 
0 322. 08 
0 130. 49 
0 



In. 
20. 75 
20.38 
20.44 
20. 05 

20. 61 
20.83 
20.88 
21.37 
20.63 
21.33 

21. 53 
21.75 



.SICKLY BOYS. 



5 


0 


6 


G 


^1 


0 


311 


44.43, 


0' 


1 

170! 


24. 29 


1 


6 




7 


6 


■31 


0 


1.424 


45. 94' 


1 


751 1 


25. 03 


0 


7 




8 


6 


27 


1 


1, 209 


46. 50 


1 


656l 


25. 23 


0 


8 




9 


6 


34I 


0 


1,073 


49. 21 


0 


882; 


25. 94 


0 


9 




10 


G 


42' 


1 


2,314 


51. 50 


1 


1, 111: 


27. 10 


0 


10 




11 


6 


49 


0 


2, 599 


53. 04! 


0| 


1,351 


27. 57; 


0 


11 


7 


12 


6 


55 


1 


2,946 


54.56 


0 


] , 508 


28. 51' 


0 


12 


7 


13 


6 


41 


2! 2, 202 


56. 46 


1 


1, 172 


29. 30; 


1 


13 


7 


14 


6 


47 


0 


2. 765 


58. 83 


3' 

2' 


1,294 


29. 41 


0 


14 


7 


15 


6 


25 


( 


1,515 


no. 60 


714 


31.04 


1 


15 




16 


6 


11 


0 


702 


63.82 


0 


354 i 


32. 18 


1 


16 


7 


17 


6 


13 


0 851 


65. 46 


2 


371 


33. 73 


0 


17 


7 


20 


9 


7 


0 460 


05.71 


0. 


237! 


33. 8G 


0 



I ; 

251 41.83 
1,448! 46.71' 
1,293! 47.89 
1.785 52.50 
2,532 60.29 
3,095 63.16 
3, 772 68. .^8 
3,042: 76.05 
3,943 83.89 
2. 252i 93. 83 
1,091109. 10 
1, .505 115. 77 

845 120.71 



142. 99 
629. 73 
.532. 21 
695. 45 
875. 95 
993.81 
01 112 03 
0 858. 91 
0 996.50 
0 530. 23 
0 231.87' 
0 282. 50 
0 151. OC 



20 43 
20.31 
20. 47 
20. 45 
20. 80 
20. 28 
20. 78 
20 95 
2! 20 
2) 21 
2'.u8 
21.73 
2'.. 57 



389 



i^At-j-.KiMi'JiMAi. STUDY OF CHILDREN. 



Tablk LXXV. — Uuruhj, sickly, and otherwise de/'ctive hoys — Continued. 
BOYS OTHERWISE DEFECTIVE, ilENTALLY OR PHYSICALLY. 



Limits of diflerent 
iiges. 



To— 



Yrs. Mos. Trs. Mos. 



Heiglit. 



14 

37 
G6 
69 
64 
8(; 
97 
103 
83 
47 
62 
24 
6 



758 



Total. 



Jnc/ie?, 

029 
1,532 
3, 153 
3. 402 

3, 219 

4, 028 



In. 

44»93 
45.061 
47. 77 
50. 03 
50. 30 
53.81 



5,2751 54.95 
5.081 56.81 
4,837. 58.99 
2,904 01.79 



3, 983 
1,570 
397 



04.241 

05. 67 

06. 17 



Sitting height. 



AYeight. 



Inches. I In. 



I 

348- 

884! 
l,099l 
1,761 1 
1,723; 
2,424 
2,764 
2,902 
2, 369 
1,485 
1,980 

774. 

207 



TotaL 



24.86 

25. 2e' 
25. 74J 
20. 08 
26. 92 
28. la 

28. 79 

29. 01 
29. 99 
32. 28 
33.00 
33.65 
34. 50 



Pounds. Lbs. 

0+2 45.86 
1, 730 48. 06 
3,238' 50.74 
•3,815: 50.94 
3,><24i 00.70 
5, 547, 65. 26 
7,030. 73.29 
80.71 
K7. 43 
103. 03 
111.15 
121.33 
122. 83 



8, 232 
7, 257 
4, 767 
6, 891 
2, 912 
737 



Cirouniferoiico 
of head. 




Table LXXVI. — Unruly, sickly, atul oiherwise dvfmtirv tjiris. 
UNRULY GIRLS. 



Limits of diflerent 
iiges. 



Eroiii- 



Trs. 31 OS. 

5 0 

6 7 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 



Trs. Mos. 

0 6 

7 6 

8 6 



6t 



Height. 



Total. 



Inches. 



In. 



Sitting height. 



90; 45. GO 
48 48.00 
47! 47.00 
50 50.00 
53. 50 
56. 00 
56.00 



214 
112 
221 



188 
61 
62 

124 



62.67 
01.00 
02. 00 
62. 00 



Total. 



Inches. 


In. 


49 


24. 50 


25 


25. 00 


26 


26. 00 


27 


27: 00 


114 


28. 50 


60 


30. 00 


115 


28. 75 



100 33.33 



32 32. 00 
66 33.00 



Weight. 



Total. 



Lhs. Lbs. 



84 42.00 
52 52.00 
50 50.00 
.50 50.00 
2851 71.25 
1341 67. 00 
305! 73.00, 



337 112. 33 
97, 97.00 
lOjllOO. 00 
244! 122. 00 



Circniiiferenco 
of head. 



Inches. 



39. 24 
20.12 
20. 12 
19. 75 
84. 49. 
39. 37 
102. 75 



03. 87 
20. 25 
19. 02 
41. 75 



In. 



19. 02 
20. 12 

20. 12 
19. 75 

21. 12 

19. 09 

20. 55 



21.29 
20.25 

19. 62 

20. 88 



STCXLY GIRLS. 



5 


0 


6 


6 


2 


0 


90 


45. 00 


0 


50 


25. 00 


0 


88 


44. 00 


. 1 


18.75 


18. 75 


6 




7 


6 


12 


0 


535 


44.58 


1 


269 


24. 45 


0 


521 


43.42 


0 


235. 86 


19. 66 






8 


0 


26 


0 


1,286 


49.46 


0 


683 


26.27 


0 


1,332 


51.23 


1 


523. 97 


20. 96 


8 




9 


6 


29 


1 


1,36a 
1. 889 


48. 79 


1 


735 


26.25 


0 


1,490 


51. 38 


0 


586. 08 


20. 21 


9 




10 


6 


37 


0 


51.05 


1 


963 


26.75 


0 


2, 096 


56. 65 


1 


730. 14 


20. 28 


10 




11 


6 


38 


0 


2, 013 


52. 97 


0 


1,049 


27.61 


0 


2, 356 


62. 00 


1 


753. 58 


20. 37 


11 




12 


6 


46 


1 


2, 478! 


55. 07 


3 


1,203 


27. 98 


2 


3, 032 


08.91 


2 


90!l. 53 


20. 67 


12 




13 


6 


47 


0 


2, 650; 


56.38 


2 


1.333 


29. 62 


0 


3, 714 


79. 02 


0 


975. 96 


20. 77 


13 




14 


6 


21 


1 


1,184 


59. 20 


2 


583 


30.68 


0 


1,811 


86.24. 


1 


420. 23 


21.01 


14 




15 


0 


14 


0 


857 


61.21 


2 


393 


32. 75 


0 


1, 414 


101. 00 


0 


295. 24 


21. 09 


15 




16 


6 


21 


J 


1, 241! 


62. 05 


0 


077 


32. 24 


1 


2, 028 


101.40 


1 


423. 11 


21. 16 


16 




17 


6 


10: 0 


617 


61.70 


0 


324 


32.40 


0 


1,049 


104. 90 


0 


210. 36 


21.04 


17 




19 


9 


4 




2561 


64.00 


0 


132 


33. 00 


0 


407 


101.75 


0 


88. 00 


22.00 










A 1 1... 


1 






1 1 














1 






1 




111 1 



1092 EDUCATION RErORT, 1S97-9S. 

Table TuXXXl.— Unndy, skkli/, and olhcnrise drfcctirc (jirls—Coni'inual. 
GIRLS OTHERWISE DEFECTIVE, MENTALLY OR IMIYSICALLY. 



Limits of different 
ages. 



Yrs. Mos. 
6 U 



B5 



Height. 



Total. 



875 
1, 522 

926 
2,110 

1, 700 
1,930 

2, 679 
1,908 
1,910 
1, 124 

625 
563 



In 

44. 00 

46. 05 

47. 56 

48. 74 
51.46 
53. 13 
5.5. 14 
57. 00 
59. 63 
61.61 
62.44 
62. 50 
62. 56 



Sitting height. 



Total. 



Inches. 
50 
496 
798 
494 
1, 121 
917 
1, 007 
1.419 
1,001 
998 
557 
326 
299 



In 

25. 00 

24. 80 

25. 74 
24. 70 
27. 34 

27. 79 

28. 77 

29. 56 
31.28 
32. 20 
32.70 

32. 60 

33. 22 



Weight. 



Total. 



Po« nds. 
97 
940 
1..538 
1,058 
2, 382 

2, 104 
2,516 

3, 776 
2, 890 
3, 117 
1,852 
1, 165 

961 



Lbs. 
48.50 
47.00 
48. 06 
52. 90 
59. 55 
63.76 
71.89 
77.06 
90.31 
100. 55 
102. 89 
116. 50 
106. 78 



Circumference 
of head. 



Total. 



Inches. 
39. 25 
403. 10 
644. 09 
411. 11 
812. 12 
676. 96 
726. OH 
lil,001.41 



677. 46 
657. 76 
379. 61 
215.48 
194. 24 



Tn. 

19. 63 
20.16 
20. 13 

20. 56 
20. 30 
20. 51 
20. 77 

20. 86 
21. 17 
21.22 

21. 09 
21.55 
21.58 



Table LXXVII. — Colored boys with abiionnalilies. 
SICKLY BOYS. 



Limits of different 
ages. 


Total number of 
pupils. 


Height. 


Sitting height. 


Weight. 


Circumference 
of head. 


From— 


To- 


a 

o 
d 


Total. 


9 
bs 

t4 
u 
9 


a 

o 
6 


Total. 


fci 

£3 
U 
<& 
> 
< 


a 

o 
d 
'A 


Total. 


(D 
tfl 
03 

(H 

> 


a 

o 
d 

'A 

0 
2 
1 
0 
0 
0 
0 
0 
0 
0 


Total. 


bli 
a 
u 

■< 

In. 
20.45 
20. 48 

20. 95 
21. 13 

21. 07 
20. 30 
21.50 
21. 18 
21.00 
21.63 


Trs. Mos. 

6 4 

7 7 

8 7 

9 7 

10 7 

11 7 

12 7 

13 7 

14 7 

15 7 


Trs. Mos. 

7 6 

8 6 

9 6 

10 6 

11 6 

12 6 

13 6 

14 6 

15 6 
18 6 


11 
14 
11 
4 

7 
4 
7 

3 
4 


0 
1 
1 

0 
0 
0 
0 
0 
0 
0 


Inches. 
497 
606 
471 
205 
366 
380 
228 
406 
178 
244 


In. 

45. 18 

46. 62 
47. 10 

51. 25 

52. 29 
54. 29 
57.00 

58. 00 

59. 33 
61. 00 


0 
1 
1 
0 

1 

0 
0 
0 
0 


Inches. 
272 
335 
256 
111 
168 
196 
116 
205 
88 
86 


In. 

24. 73 

25. 77 
25. 60 

27. 75 

28. 00 

28. 00 
29.00 

29. 29 
29. 33 
23. 67 


0 
0 
0 
0 
0 
0 

0 
0 
0 
0 


Pounds. 
506 
762 
600 
254 
454 
528 
324 
601 
269 
399 


Lbs. 
46. 00 
54.43 
54. 55 
63.50 
64.86 
75. 43 
81. 00 
85. 86 
89. 67 
99. 75 


Inches. 
225. 00 
245. 75 
209. 50 
84. 50 

147. 50 
142. 12 

86. 00 

148. 25 
63. 00 
86. 50 


72 




































1 









BOYS OTHERWISE DEFECTIVE, MENTALLY OR PHYSICALLY. 



Yrs. Mos. 
6 4 
7 
7 
7 
7 
7 
7 
7 



Yrs. Mos. 
7 6 
6 
6 
6 



Inches. In. 
139 46. 33 
146 48. 67 
144] 48.00 
250, 50.00 
208 52. 00 
2091 52.25 
282 56.40 
227 1 56.75 
238' 59. 50 
131 65.50 



Inches. \ In. 
73, 24. 33 
79 26.33 
77 1 25. 67 
129, 25.80 
114 28. 50 
114 28 50 
140! 28.00 
118; 29.50 
125 31.25 
34 34.00 



Pounds.] Lbs. 
105 52.50 
178] 59.33 
156 52.00 
3941 6.5.67 
254; 63.50 
73.00 
78. 33 
90.33 
92. 00 
123. 50 



292 
470 
271 
368 
247 



Inches. 
60. 25 
62. 95 
65. 00 

103. 50 
85. 75 
82. 50 

127. 00 
85. 37' 
85. 00; 
44. 25 



In. 
20.08 
20. 98 
21.67 
20. 70 
21.44 

20. 63 

21. 17 
21.34 
21.25 

22. 13 
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Tablk liXXVIL — Colored hoys with ahnormalities — Coutinued. 
ALL COLORED BOYS WITH ABXORMAtlTIES. 



Limits of different 
ages. 



From- 



Yrs. Mos. 



Yrs. Mos. 
7 6 



I ■2' 



111 



Height. 



Total. 



Inches. 
636 
752 
615 



In. 
45. 43 
47. 00 
47.31 

455 50.56 
574 52.18 
589 53.55 
510 56.67 
633 57.55 
416 59.43 
375 62.50 



Sitting height. 



Total. 



Inches 
345 
414 

333 
240 
282 
310 
256 
323 
213 
120 



In 
24.64 
25. 87 

25. 61 

26. 67 
28. 20 
28. 18 

28. 44 

29. 36 

30. 43 
30. 00 



Weisht. 



Pounds. Lbs. 
61 li 47.00 
910 5.5.29 
756 54.00 
648 64.80 
708 64.36 
820 74.55 
794' 79. 40 
872; 87.20 
637 91.00 
616 107. 67 



Circumference 
of head. 



.I..J. 



i I 



Total. 



Inches. 
285. 25 
308. 70 
274. 50 
188. 00 
233. 25 
224. 62 
213. 00 
233. 62 
148. 00 
130. 75 



In. 

20. 38 

20. 58 

21. 12 

20.89 

21.20 

20. 42 

2L30 

21.24 

21.14 

21.79 



Table LXXVIII. — Colored girls ivifh ahnormalities. 
SICKLY GIRLS. 



Limits of different 
ages. 



Yrs. Mos. 



Yrs. Mos. 



6 


0 


6 


6 


6 


7 


7 


6 


7 


7 


8 


6 


8 


7 


9 


6 


9 


7 


10 


6 


10 


7 


11 


6 


11 


7 


12 


6 


12 


7 


13 


6 


13 


7 


14 


6 


14 


7 


15 


6 


15 


7 


16 


6 


16 


7 


17 


6 


18 


7 


21 


6 



S 3 

a p< 



Height. 



Total. 



Sitting height. 



Inches. 
718 
886 

1, 392 
972 
549 

1, 295 
935 
799 
424 
532 
563 
307 
115 



In. 
44.88 
46. 63 
48. 00 
40. 29 
49.91 
53. 96 
55. 00 
57.07 
60. 57 
59.11 
62. 56 
61.40 
57. 50 



Total. 



Inches. 
379 
412 
718 
510 
290 
668 
511 



222 
161 
95 



Weight. 



In. 

23. 69 
22. 89 
24.76 

24. 29 1 
26. 36 
27.83 
28. 38 

408 29.14 

275 30.56 

276 30.67 
31.71 
32. 20 
31. 67 



Total. 



Pounds. Lbs. 
607 44.47 
793; 44.00 
1,443 49.76 
1,104! 52.57 
507i 56. 33 
1,543! 64.29 
1,3871 77.06 
1, 183[ 84. 50 
884 98. 22 
907|l0O. 78 
949105. 44 
547 109. 40 
310I103.33 



Circnmf£rence 
of head. 



Inches. 1 
0 321.75 
383. 60 
591. 25 
389. 50 
207. 50 
486. 50' 
396. 25 
232. 75 
197. 50 
171. 50 
190. 50 
109. 75 
66. 00 



In. 
20. 11 
20.18 
20. 39 
19.48 
20. 75 
20. 27 
20. 86 
21. 16 
21.94 
21.44 
21.17 
21.95 
22. 00 



GIRLS OTHERWISE DEFECTIVE, MENTALLY OR PHYSICALLY. 



Yrs. Mo-. 


Yrs. 


Mos. 






Inches. 


In. 




Inches. 


In. 




Pounds. 


Lbe. 




Inches. 


In. 


6 


0 


6 


6 


4 


0 


194 


48. 50 


0 


95 


23. 75 


1 


142 


47. 33 


0 


81.50 


20. 38 


6 


7 


7 


6 


10 


1 


393 


43. 67 


1 


215 


23. 89 


2 


361 


45. 13 


4 


119. 25 


19. 88 


7 


7 


8 


6 


3 


0 


150 


50. 00 


0 


79 


26. 33 


0 


157 


52. 33 


0 


63. 25 


21.08 


8 


7 


9 


6 




0 






0 






0 






0 






9 


7 


10 


6 


10 


1 


460 


51. 11 


0 


265 


26. 50 


0 


610 


64. 00 


1 


190. 50 


21. 17 


10 


7 


11 


6 


5 


0 


265 


53. 00 


0 


138 


27. 60 


0 


355 


71. 00 


0 


107. 50 


21.50 


11 


7 


12 


6 


9 


0 


500 


55. 56 


0 


260 


28. 89 


1 


610 


76. 25 


0 


193. 25 


21.47 


12 


7 


13 


6 


6 


0 


286 


47.67 


0 


170 


28. 33 


0 


400 


76. 67 


0 


125. 00 


20. 83 


13 


7 


14 


6 


3 


0 


182 


60. 67 


1 


60 


30. 00 


0 


277 


92. 33 


0 


64. 50 


21.50 


14 


7 


15 


0 


8 


1 


419 


59.86 


1 


215 


30. 71 


0 


763 


95. 38 


0 


169. 62 


21.20 


15 


7 


16 


6 




0 






0 






0 






0 






16 


7 


17 


6 


4 


0 


246 


6L 50 


1 


93 


31.00 


0 


442 


110. 50 


0 


85. 25 


2L31 


18 


7 


21 


6 




0 







0 






0 






0 















62 




1 























1 1 




i 




1 


1 
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Taui.K LXXVIII. — Colored ijirJs with ah)iormalilies—Q\>n{i\nu'(\. 
ALL C.IULS WITH ABXOfiMAHTlKS. 



Limits of difTercnt 
ages. 



From 



Trs. Mos. 
6 0 



Yrs. Mos. 

6 6 

7 6 

8 6 
6 
6 
6 



Ileight. 



Total. 



20 

29, 1 

32! O' 

21 1 0 



Inches. 

0 91': 

1 1,279! 
1, 542; 

972 
1,009 
1, 560; 
1, ^5 
1,085 
GOG 
95i; 
5G:i 
553 
115 



Sitting lieigbt. 



AYeigUt. 



Ciniiiiifcrenco 
of head. 



Totil. 



In. 
45. 60 

45. 68 
48.19 

46. 29 
48. 05; 

53. 79 
55. 19 

54. 25 
CO. GO 
59.44 
02 56 
61.44 
57. 53 



Inches. In. 
474 2.170 
627 23. 22| 
797 24.91 
510 24.29 
555 2G. 43 
SOG 27.79 
771 2.S. 56 
578 28.90 
335, 30.45 
491 1 30.69 
222: 31.71 
2.54 31.75 
95 31.67 




III.— MEASUREMEXTS OF SCHOOL CHILDREN IX THE UNITED STATES. 

The object of this section is to give brief sninmarLes of aiitbropometrical and 
psycbo-pliysical measureraent.'S made by different investigators in tbis country. For 
a more extended study of tbo moasurenients, tbe reader is referred to the original 
artich^s noted in tbe bibliography. 

Boston School Childrex. 

The results of Dr. Eowditcli's measurements of Boston school children are given 
below. 

Dr. Bowditch finds in general the children of the uonlaboring classes to be larger 
than the cbildren of the laboring classes (see Tables A and B). This is not only 
true of children of American parents but also of cbildi-eu of Irish nationality. This 
is mainly, although not Avholly, due to conditions of greater comfort and case in 
life. 



Taiu.k a. 



Slioivin;/ arera;/c Iwiglils and iveighia of Tio^iion school boys, irrcapcctire of 
nalionaliUj. 



Occupation of parents. 



!Koiilal)orin<; 



Laboring 



Age at 
la.st 

birth- 
day. 


Number 
of obser- 
vations. 


Height. 




gl.t. 






Inches. 


Centimeters. 


Potrnds. 


Kilogra ms. 


5 


135 


41. S4 


105.8 


41.21 


18. 70 


6 


243 


44.11 


112. 1 


45. 50 


20. 64 


7 


294 


46. 23 


117.5 


49. 77 


22. 57 


8 


295 


48. 08 


122. 2 


54.64 


24. 78 


9 


272 


50 03 


127. 1 


59. 89 


27. IG 


10 


262 


52. 12 


132.5 


66. 31 


30. 08 


11 


284 


53. 84 


136.8 


71.81 


32. 57 


12 


277 


55. 92 


142. 1 


80. 38 


36.46 


13 


277 


58. 13 


147.7 


88. 59 


40. 18 


14 


265 


60. 52 


153. 8 


96. 54 


43. 79 


15 


231 


62. 68 


159. 3 


M8. 81 


49. 36 


16 


169 


65. 23 


165. 8 


122.48 


55. 56 


17 


97 


6G. 17 


168. 1 


128. 23 


58. 16 


18 


4G 


66. 69 


169.4 


132. 00 


59. 87 


5 


694 


41. 57 


105.6 


41.00 


18.60 
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Table A. — Shoivhi(f avefarje heUjliis and weights of Bonion school hoys, etc. — Contiuued. 



Occupation of parents. 


Age ^ 

last 
birtli- 
day. 


^Number 
of obser- 
vations. 


Ueight. 


Weigbt. 








Incites. 


Centimeters. 


Pottnds. 


Kilograms. 


Ijiljoi'iii^ - .... - 


6 


1,007 


43. 74 


111.2 


45. 06 


20.44 




7 


1, 133 


45. 01 


116. 0 


48. 93 


22. 19 




8 


1, IGl 


47! 67 


121! 2 


53! 67 


24! 34 




9 


1, 097 


49. 73 


126.4 


59. 22 


26. 86 




10 


1, 023 


51.55 


131.0 


64. 89 


29. 58 




]1 


956 


53. 17 


135.1 


69. 67 


31.60 




12 


899 


.54. 84 


139. 4 


75. 88 


34.42 




13 


800 


56. 89 


144.5 


83.40 


37. 83 




14 


582 


59.31 


150.7 


93.67 


42. 49 




1.5 




61.90 


157.3 


104. 88 


47. 57 




16 


162 


64.65 


164.3 


119.03 


53. 99 




17 


77 


65. 75 


■■.67. 1 


125.28 


56. 83 




18 


28 


00. 35 


108. 6 


131. CO 


59. 69 



Table ]>. — Sliouiinj arerage heights ami weights of Boston school girls, irrespective of 

nationality. 



Occupation of parents. 


Age at 
last 

birtli- 
day. 


Number 
of ob.ser- 
vations. 


Height. 


"VTi-i 


Jit. 








Inches. 


Centimeters. 


Potmdg. 


KUogramg. 




5 


120 


41.66 


105.9 


40. 55 


18. 39 


6 


172 


44.12 


112. 1 


44. 14 


20. 02 




7 


247 


45.71 


110.3 


48.02 


21.73 




8 


297 


47. 92 


121.8 


52. 79 


23. 94 




9 


224 


50. 10 


127. 5 


58. 78 


26.66 




10 


232 


51. 66 


131. 3 


63. 76 


28. 92 




11 


210 


53. 66 


130. 4 


70. 49 


31.97 




12 


2-37 


56. 16 


142.7 


80. 18 


36. 37 




13 


191 


58. 67 


149. 1 


90. 68 


4L 13 




14 


220 


CO. 28 


153.2 


99.40 


45. 09 




15 


168 


«1.19 


155. 5 


107.70 


48.85 




1() 


147 


61.46 


150.2 


111.22 


50. 44 




17 


98 


61.88 


157.3 


115.15 


52.23 




]a 


77 


62.26 


158.2 


115. 83 


52. 54 




5 


491 


41.26 


104.8 


39. 48 


17.91 




0 


S09 


43.24 


109.9 


43. 13 


19. 56 




7 


921 


45.41 


115.4 


47. 16 


21.39 




8 


982 


47. 47 


120. G 


51.81 


23.50 




9 


913 


49. 27 


125. 2 


56. 74 


25. 74 




10 


854 


51.25 


130.3 


61.98 


28. 11 




11 


719 


5.x 41 


135.7 


68.01 


30. 85 




12 


671 


55. 70 


141.5 


77. 52 


35. 16 




13 


593 


.58.01 


147.4 


87.88 


31.66 




14 


419 


59. 84 


152. 1 


97.92 


44.42 




15 


258 


61.00 


155.0 


105. U 


47. 08 




16 


169 


61. 55 


156. 3 


112.59 


51. 07 




17 


89 


61. 92 


157. 4 


115. 72 


52.49 




18 


« 


6L70 


156.8 


112.94 


51.23 



Tlie uiimber of children measured was 24,626, of which 13,722 were boys and 10,904 
girls. The following arc some of the couclusions of Dr. Bowditch: 

1. Miixinmm yearly growth in lieight and weight occurs in boys two or three yeais 
later than in girls. 

2. Large children make their most rapid growth at au earlier age than small ones. 

3. In boys at 11 years of age there is remarkably slow growth in height and weight; 
a similar period but less marked in retarded growth is found in girls at 9 years of 
age. 

4. At about 13 or 14 years, girls are during two years both taller and heavier than 
boys at the same age; though before and after that period the reverse is the case. 
The prepubertal period of aecelcrated growth occurs earlier in girls than boys. This 
fact may account for tho temporary superiority of the girls. 
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5. Children of Amcrican-boru parents arc tailor and licavkr than those of other 
nationalities. The relation of weight to height is as follows : Bolow 58 inches boys 
are heavier; above 58 inches girls are heavier. Dr. Bowditch ilhistrates how healthy 
growing children, during adolescence, may vary within a range of 4 or 5 per cent 
on either side of an average. To determine how mnch wider the variation may be 
without passing the limits of health would necessitate a very large number of 
observations. 

Milwaukee School Ciiildrex. 

These results were obtained by George W. Peckham. The coucJnsions from his 
study are : 

I. Rate of growth is such that the boys are taller until the twelfth year and 
heavier until the thirteenth; between 13 and 15 the girls are both taller and 
heavier; after 15 the boys excel the girls; girls nearly cease to grow when about 17 
years of age. 

II. Children of purely American descent are taller than children of foreign- iiorn 
parents; but children of German parents are heavier; Irish children are taller than 
the German; greater height is due to stock or race. 

III. School children in Milwaukee are taller than those in Boston; boys are 
heavier also, but girls are slightly lighter; supcrioritj' of height may bo due to less 
density of population; the struggle for existence is not so severe; urban disadvan- 
tages are fewer in Milwaukee. 

IV. The height of American-born men is modified by density of population. 
Urban life decreases stature from five years of ago on. 

V. Growth of Germans is much modified by residence in this country through 
ono generation. lu intermarriage with Americans, the offspring seem to take the 
height of taller parent. 

VI. Tho sitting height in girls is less than in boys until the tenth year and tlien 
greater till tho sixteenth year. From 15 to 18, sitting height in girls increases only 
2 inches, but over 4 inches in boys. At 14 the lower extremities of girls almost cease 
groAving, while those of boys increase 4 inches between 14 and 19. 

School Children of St. Louis, Mo. 

In 1892 Dr. Porter studied the school children of St. Louis, securing results from 
33,500 boys and girls, as to weight, height, length and breadth of head, vital 
capacity of chest, acuteness of vision, and nationality of parents. Tlie larger part 
of the measurements were made by the teachers. The classification of pupils is 
irrespective of nationality; tho children were weighed in indoor winter clothing; 
the shoes were taken ofi" when the standing height was measured. 

It is tho opinion of Dr. Porter that weight may be looked upon as an index to 
physical development; and that weight also has a very close relation to strength. 

The general conclusions from the following table (Xo, 1) are that there is a phys- 
ical basis for precocity (brightness) and dullness. Dull children are lighter and pre- 
cocious children heavier than tho average child. Mediocrity of mind is associated 
with mediocrity of physique. 
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Table No. 1. — Avera/je u-eights of St. Louis sihoolhoys. 



Age at near- 


Average 






Average weights 


distributed hy grades. 






















1 




est birthday. 


weights. 


IVlll- 

der- 


J. 


II. 


III. 


IV. 


V. 


VI. 


VII. 


VIII. 


nigu 






garten. 














school. 


C 


/ 43.49 


43.27 


44.99 





















I 19. 7.5 


19. 64 


20. 42 


















7 


/ 47.73 


45.26 


48.49 


52.75 


















\ 21. 67 


20. 79 


22.01 


23. 95 
















8 


/ 52.39 


48.21 


51. .58 


54.82 


57.33 
















I 23. 78 


21.89 


23. 42 


24. 66 


2G. 02 














9 


/ 57.41 




55.52 


57.56 


59.26 


61.91 














\ 26. 06 




25. 22 


26. 13 


26. 90 


28.11 












10 


/ 62.38 




60. 36 


61.10 


03.57 


64.33 












\ 28. 32 




27.41 


27.74 


28.80 


29. 20 














/ 68.30 




64.22 


65.55 


67.77 


71.39 


72..37 


74.12 








1 31 




29. 16 


29. 76 


30. 77 


32.41 


32. 85 


33. 65 










/ 73.82 






70.63 


71.86 


74.31 


75.26 


77.83 








I 33. ,'51 








32. 63 


33. 73 


34. 17 


35. 33 








13 


/ 80.65 






74 


77 


78.83 


81.94 


83.69 


86.83 


82.26 




\ 36. 61 






33.60 


34.96 


35.79 


37.20 


38 


39.42 


37. 33 




14 


/ 89.09 








84.63 


85.59 


90.68 


87.75 


93.28 


98.22 


91.88 


\ 40. 44 








38.42 


38. 86 


41.17 


39. 87 


42. 35 


44. 59 


41. 72 


15 ! 


/ 101.80 










92.52 


98.71 


99.38 


106.16 


104.72 


103.27 


\ 4G. 22 










42 


44.81 


45. 12 


48. 20 


47.54 


46. 88 


1 


/ 113.65 














116.60 


102 


114.57 


128.77 


\ 51. 00 














52. 93 


46. 31 


52.01 


56. 19 



In tabic No. 1, is found the average weights of boys distributed by school grades 
and the average weights irrespective of grade. Touuds are in heavy-faced type and 
kilograms in light-faced type. In other tables Dr. Porter shows that his results are 
supported by means' as well as averages. 

If weight is to be regarded as a good index of phj'sical developni(>nt then, a priori, 
height, chest girth, and other dimensions follow the same law, as Dr. Porter shows 
in table No. 2, Avhich follows: 



Tajjlr No. 2. — The mean and tlu; average height, etanding, of hogs, aged 10. 



School grade. 


Mean. 


Average. 


Numhep 
of obser- 
vations. 


I 


Gm. 
126. 50 

129. 3!) 

130. 29 

131. 22 


Cm. 
126. 13 

128. 78 

129. 96 
131.99 


109 
440 
436 
183 


ir 


Ill 


IV 




Tahlk No. 3. — T)ic mean and the average height, standing, of girls, aged 12. 


School grade. 


Mean. 


Average. 


K umber 
of obser- 
A-ations. 


II 


Cm.. 
136. 06 

139. 04 

140. 08 
141.06 

141. 90 


Gm. 
13.5. 93 

138. 97 

139. 77 

140. 57 

141. 80 


73 
217 
395 
227 
110 


Ill 


IV 


V 


VI 





Boj'S at age 10, and girls at age 12, may be selected, as at these ages the number of 
observations is large and the pupils are found in .several grades. From the table 



'Porter found the mean weight, for instance, by adding the figures in the column, 
beginning at the bottom, until the sum could not be increased by the next number 
without exceeding 50 per cent of the total number in the column. 
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above it, appears that precocious cliiiarcii arc taller as well as heavier tli: 
cliildreii. 

From the followiug tables, Xos. 1. ."i, and G, it will be seen that precocious <• 
have larger chests than tlull children : 



Tablk No. 4. — DistribniioH of <) iris, mjeil 1.2. 



School griuli'. 


Kiunbcr 
of ubser- 
rations. 




13 




68 




204 




381 




210 




111 




13 




3 








The girth of chest was taken over the shirt in hoys, 
in ea( h case on a level with the nipi^les. 


and over the dress 


in girls, 



Grade lY, containing the greatest number of girls, is the mean grade at this age. 
With it may be compared the mean chest girth of the 285 girls in grades I, II, and III, 
and the 337 girls in the higher grades V, YI, YII, and YIII. The following results 



appear : 

Taiu.e No. 5. — Girth of chest a I forced expiration in dull, mediocre, nndiyrecocioiis ijirh, 

aged 1:2. 



School grade. 


Mean. 


Nninhcr 
of ob.ser- 
vations. 




Cta. 
G6.21 
GG. 78 
67.89 


285 
381 
337 









Table No. 6. — Girth of chest at forced expiration in hoys, aged 10. 



School grade. 


Mean. 


Average. 


Ifumher 
of obser- 
vations. 


I 


Cm. 

62. 9G 
C3. 27 

63. 94 
64.24 


Cm. 
62. 62 
63. 11 
63.81 
64.32 


115 
451 
462 
183 


11 


Ill 


IV 




The width of the head or distance from one parietal eminence t ) the other is also 
greater in more advanced pupils than in the less advanced: 

Table No. 7. — Width of head of (jirls, aged 12. 


School grade. 


Mean. 


Average. 


Kuniber 
of obser- 
vations. 


IT 


2fm. 
144.25 
145. 52 

145. 75 

146. 24 
148. 08 


Mm. 
143.68 
144. 77 
144.94 
145. 50 
147.64 


68 
19:( 
343 
217 

89 


Ill 


IV 


V 


TI 
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Tab-LB No. 8. — Wldih of head of heija, aged JO. 



Sclionl grade. 


!M eau. 


Average. 


Number 
of ob.ser- 
rations. 


1 


Min. 
140. OG 
14e. 38 
146.71 
147. 45 


Mm. 

145. 8G 

146. 73 
IM. 48 

147. 21 


92 
408 
397 
170 


ir 


m — 


rv 





Tho lioixcl ineasnremcnt-i weire made by the iimlergraduiifces of the. St. Louis !Med- 
ical College. 

Gr^tsianoff, of Russia, measured a number of children, showing that the bright 
pupils were larger than the dull, but the number was too limited. Sack studied 
some 4,245 boys, measuring 2,600 twice. He conlirms the results of Gratsianoff, that 
the brighter children have a larger chest girth and are taller than the dull. Sack 
found tho rate of growth regular. Dr. Porter arrived at his conclusions independ- 
ently, without any knowledge of the results of the Russian scientist. 

Taijlh No. 9.— Mean of the weiijhls of hoys of mean precociUj and dullness covipared 
with the mean weigilit ii-respective of school grade. 



Age. 


Mean pre- 
cocity. 


Mean dull- 
ueas. 


Mean. 


Mean ir- 
re9])ective 
of school 
grades. 




Pounds. 


Pounds. 


Pounds. 


Pound.^. 


7 


48. 04 


46. 09 


47.66 


47. 73 


8 


m. 50 


51.59 


52. 54 


52. 58 


9 


58.64 


50. 12 


57. 38 


57.75 


10 


64. 05 


60. 95 


62. 50 


62. 48 


11 


69. 57 


06. 96 


68. 26 


68. 47 


12 


75. 24 


72. 26 


73. 75 


73. 61 


1.3 


81. 00 


77.30 


79. 18 


79. 85 


14 


no. 57 


85. 69 


88. 13 


8S. 08 


15 


105. 27 


94. 78 


100. 02 


100. 20 


1« 


120. 96 


105. 00 


112. 98 


114. 17 



Taule No. 10. Mean of the weif/hts of rjlrls of mean precocity and dullness compared 

%i-ilh the mean luehght irrespeetice of school grade. 



Age: 



Mean pre- 
cocity. 


Mean dull- 
ness. 


Moan. 


Moan ir- 
respective 
of school 
grades. 


Pounds. 


Potrnds. 


Pounds. 


Pounds. 


\ 4«. 96 


44. 68 


45.82 


45. 84 


51. 20 


49i 52 


50. 36 


50.35 


56. 25 


54. 32 


55. 28 


53.17 


61. 34 


59.44 


60. 39 


00.46 


66> 73 


64. 84 


65. 78 


65.64 


74. 59 


71. 72 


73.15 


73. 23 


86. 43 


80. 39 


83. 41 


83.73 


96. 61 


92. GO 


94. 30i 


93.94 


1 104 54 


100. 03 


102. 28:- 


103.20 


1 m 31 


108. 39 


110. 83 


110; 06 



From the two preceding tables Dr. Porter concludes: 

L That the comparative rate of growth of dull, mediocre, and precocious children 
of the same sex is the same at all ages from 7 to 16, inclusive. 

2. That the acceleration in weight preceding puberty takes place at the same ago 
in dull, mediocre, and precocious children. 
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3. The point in the period of accelerated dovolopmeut at wliicli girls become heavier 
than boys is the same in the dull, the mediocre, and the precocious. 

These conclusions of Dr. Porter are based upon both means and averages, but how 
far they arc applicable to individuals ho does not think can be determined from the 
per cent data; but notwithstanding this he thinks the results of his research war- 
rant the following practical deduction: 

4. No child whose weight is helow the average for Us age should he itermiited to enter a 
school grade heyond the average of its age, except after such a phiisical examination as 
shall make it prohahle that the ehihVs strength be equal to the strain. 

THE GROWTH OF FIRSTBOUX CHILDRKX. 

Measurements of children iu Toronto were made by Dr. A. F. Chamberlain and in 
Oakland, Cal., by Prof. Earl Barnes, under the general supervision of Dr. Boas, who 
finds that firstborn children excel later-born children iu stature as well as weight, and 
that this difference prevails from the sixth year to the fifteenth in boys. The material 
is not sufficient to show whether the same is true of adult males. The difference is not 
large, but it occurs with such regularity that there can be no doubt as to its reality. 
It would seem that the greater vigor of the mother at the time of birth of first child 
and. the more care she can give them than to later-born children is the cause that 
gives the firstborn the advantage; but it is interesting to know that the relations 
of size existing at the time of birth are reversiMl in later life, for the Aveight and 
length of new-born infants increases from the firstborn to the later-born children.' 

Worcester (Mas.s.) School Ciiildrkn. 

growth ix body, head, axd kace. 

In 1891 an investigation of growth of the Worcester school children was made by 
Drs. Boas, West, and Chamberlain, assisted by Drs. Bolfou, Reigavt, and Professors 
Lee, Russell, and others. 

Table No. 11. 



Age. 


Average 
stature. 


Average sit- 
ting height. 


Average 
length of 
head. 


Average 
breiidth of 
h eail. 


Average 
breadth of 
face. 


Cephalic index. 




Boya. 


Girls. 


Boys. 


Girla. 


Boys. 


Girls. 


Boys. 


Girls. 


Bbys. 


Girls. 


Boys. 


Girls. 




Mm. 


Mm. 


Mm. 


Mm. 


Mm. 


Mm. 


Mm. 


Mm. 


Mm. 


Mm. 


Jlfwi. 


Mm. 


5 


1,097 


1, 074 


603 


580 


176 


174 


140 


138 


114 


112 


79. 56 


79. 40 


6 


1, 127 


1, 113 


614 


615 


177 


172 


142 


139 


114 


114 


78. 94 


79.60 


7 


1,170 


1, 175 


642 


639 


179 


175 


142 


140 


117 


114 


79. 42 


80.02 


8 


1,223 


1,216 


666 


650 


180 


174 


143 


141 


116 


115 


78. 71 


80.41 


9 


1,270 


1,206 


689 


678 


181 


176 


144 


140 


120 


117 


79. 63 


79.71 


10 


1,340 


1, 328 


708 


698 


182 


177 


145 


142 


120 


118 


80. 30 


79. 46 


11 


1,388 


1, 370 


722 


726 


183 


180 


144 


142 


121 


120 


78. 80 


78.90 


12 


1,429 


1,447 


747 


757 


183 


180 


145 


143 


122 


122 


79. 40 


79. 40 


13 


1,476 


1,479 


760 


783 


184 


181 


147 


145 


124 


123 


79. .50 


79.60 


14 


1,543 


1,537 


799 


806 


187 


183 


147 


144 


126 


125 


78. 60 


79.00 


15 


1,622 


1,570 


845 


832 


188 


184 


148 


146 


129 


120 


78. .59 


78. 99 


IG 


1,658 


1, 584 


862 


847 


191 


184 


149 


144 


130 


126 


77. 81 


78. 48 


17 


1,085 


1,594 


885 


852 


189 


185 


1.50 


146 


131 


127 


78. 34 


78. 50 


18 


1,700 


1,591 


889 


851 


192 


186 


151 


147 


134 


129 


78. 88 


79. 33 


19 


1,713 


1,593 


896 


851 


102 


183 


150 


145 


133 


129 


78. 33 


79.68 


20 


1,739 


1, S90 


898 


853 


195 


182 


152 


147 


136 


129 


77.88 


79. 41 


21 


1, 705 


1, .592 


887 


853 


192 


186 


153 


145 


138 


129 


79. 29 


78. 36 



' H. Fassbender in Zeitschrift fiir Geburtshiilfe und Cyniikologie; Vol. Ill, p. 286. 
Stuttgart, 1878. 
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Table No. 11 — Continued. 





Relative 


breadtli 


Relative breadtli 


Relative sitting 


Relative length 


Averase weight 




ot face to length 


of face to breadth 




height to 


of head to 






{Douuds 


Age. 




ot head. 




of head. 






stature. 




stature. 




avoirdupois). 




Boys. 


Girls. 


Boys. 


Girls. 


Boys. 


Girls. 


Boys. 


(xirls. 


Boys. 


Girls. 





64 


51 


64. 27 


80 


95 


80. 


92 


55 


24 


55. 27 


16 


0 


10 


2 


42 


63 


39. 36 


g 


63 


90 


64.98 


80 


97 


81 


86 


55 


20 


55. 66 


15 


9 


15 


6 


46 


04 


43. 70 


7 


64 


08 


65. 60 


80 


82 


82 


03 


54 


68 


54.63 


15 


3 


14 


9 


49. 


37 


47.96 


g 


64 


44 


65. 95 


80 


91 


82. 


44 


54 


05 


53. 94 


14 


6 


14 


5 


53 


64 


51.50 


g 


63 


34 


60. 61 


82. 


10 


83. 


58 


53 


60 


53. 50 


14 


2 


13 


9 


59. 


81 


57.37 


in 


65 


87 


66. 65 


82. 


71 


83. 


35 


53 


52 


53. 37 


13 


7 


13 


4 


66 


51 


63. 52 


1 1 


66 


08 


67 17 


83. 


67 


83. 


73 


52 


42 


52. 93 


13 


3 


13 


0 


71 


00 


69. 94 


12 


66 


14 


68! 12 


83. 


60 


85. 


67 


52 


26 


52. 42 


12 


8 


12 


4 


78. 


75 


79. 74 


13 


66 


88 


67.77 


84. 


30 


85 


35 


51 


87 


52. 53 


12 


6 


12 


2 


86. 


13 


87.66 


14 


67 


21 


68.40 


85 


56 


86. 


56 


51 


83 


52. 70 


12 


3 


11 


9 


98. 


18 


99. 10 


15 


68 


15 


68. 65 


87 


21 


86 


80 


51 


77 


52. 98 


11 


6 


11 


8 


112. 


21 


105. 00 


10 


68 


37 


68. 76 


87 


29 


87 


03 


51 


99 


53. 30 


11 


5 


11 


7 


123 


56 


109. 00 


17 


68 


83 


68. 59 


87. 


94 


87 


32 


52 


52 


53.52 


11 


4 


11 


6 


132. 


91 


115. 00 


18 


69 


30 


69.38 


88 


38 


87 


75 


52 


23 


53. 60 


11 


3 


11. 


7 


133. 


17 


120. OO 


19 


68 


95 


70. 34 


88. 


28 


88 


37 


52 


36 


53.71 


11 


2 


11. 


6 


142. 


62 


118. 25 


20 


69 


82 


69. 58 


89. 


61 


87 


71 


51 


90 


53. 73 


11. 


3 


11. 


7 






119.75 


21 


71 


96 


69. 28 


90 


77 


88 


64 


52 


99 


53. 75 


11 


3 


11. 


6 






118. 12 



Table No. 11 gives the obsevvatious made in the Worcester primary, high, normal, 
and two private schools. The number of individuals measured was 3,250, the ages 
ranging from 5 to 21 years. There were different nationalities; about 66 per cent 
were native American, 20 per cent Irish, 7 per cent English and Scotch, and 6 per 
cent of various nationalities. 

We present in substance the results as given by Dr. West. 

LENGTH OF HEAD. 

In the moasureuieuts of the head the girls were less than the boys in length of 
head throughout the whole period of growth, and consequently throughout life. 
The difference in length, however, varies considerably from year to year, being, for 
example, 3 millimeters at the ages of 11, 12, and 13, and rising as high as 6 milli- 
meters before and 7 millimeters after that age. The annual increase is very irregular, 
periods of growth sometimes alternating with a cessation of growth. 

In girls the greatest length of head is reached at about the beginning of the 
eighteenth year; in boys the head continues to grow until at least the age of 21. The 
period of greatest annual variation in increase seems to be before the eleventh or 
twelfth year in girls, and after this age in boys. 

BREADTH OF HEAD. 

The breadth of head presents, like the length, periods of alternate growth and 
cessation of growth. The girls' width of head is less than that of the boys', but the 
difference is less about the eleventh year ; from this age until the fourteenth year 
the development is parallel; then the difference increases. The age of maximum 
width in girls is about 17, in boys not until 21. 

GROWTH OF FACE OF GIRLS. 

There seem to be three distinct periods in the growth of the female face, the first 
ending about the seventh year and the third beginning about the fifteenth year. 
There is an abrupt transition from the types of one period to those of the succeeding. 
There is a sudden ^hooting up of the widths to almost adult dimensions at about the 
age of 8 or 9, offset by tlie equally sudden disappearance of the distinctively cliild- 
ish characteristics at the age of 11. These peculiarities appear also at the ages of 
12 and 14, suggesting the very slow growth of some children until the ages of 8 and 
14 respectively are reached, and then a very rapid development of each individual 
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to hcT i)rop('r i)o.siti()u in tlio seiii-s. Axel Key fomul (lie same to lic true as to the 
total height of Swedish children. 

Ill the second period very many of the forms are already adnll. I'lom the iiftli to 
the tenth year, inclnaive, the growth is somewhat slow, abont fi.o milliinetcrs in all, 
hut for tho next four years, the period of adolescence, the growth is G.2 milli- 
meters. From the fonrteenth year on there is very little advance, tho maxiiuiim 
seeming to be reached at abont 128 millimeters in the twentieth year. Comparing 
this growth with that of the male face, it is found, that th« iiiale f:xee, with perhaps 
a single exemption, ia larger for the same period of life and for the same years, grow- 
ing more rapidly and growing lateriu lift;. Taking all the cai-ros after 20, the advance 
is- far beyond tho breadth attained at 19, rising to about 138 millijneters. At ahont 
9 years the two types approach very near, and a.s found in tho cn>o of height by 
Bov.ditch in Boston and Peckham in Milwaukee, the femalo face may ibr a short 
period become tho broader; but, accordiug to Dr. West, further investigation is 
necessary to determine this point. The present investigation l)y him was made on 
2,500 i)ersons of both sexes. 

Thero are four points to be noted. First, the time of growth in the diameters of 
the heads and faces of girls is shorter than in the oaso of boys. Second, up to about 
the twelfth year these diameters grow more rapidly in girls than boys, while after 
this ago the opposite is tho case. Third, by an apparently sudden rise iai the annual 
rate of growth in the girlsj their diameters approach much more nearly those of the 
boys during the eleventh, twelfth, and thirteenth years. Fiiuilly, the average 
anmual rate of growth in the diameters of the girls' heads and faces is neajly uni- 
form during the two periods b(!foro and after the eleventh to the thirteenth years. 
Ill the case of boys it is considerably greater, actually and relatively, after than 
before. Between the lifth and eighteenth years the length of head of boys increases 
16 millimeters; in tho same period the- breadth of head increases 11 millimeters and 
tho width of face 18.5 millimeters. The corresponding measurements in the case of 
girls increase 12, 8, and 17 millimeters, resx^ectively, for the same period of time. A 
comparison of the annual increments of the length of head and of the breadth of 
head seem almost to suggest an alternation in growth between the two diameters. 
This is further suggested by the alternate rising and falling of the cephalic index. 

THE CEPHAUC INDEX. 

Althongh the cephalic index is quite irregular in its annual stages, yet there is a 
certain general regularity, showing three periods, to wit, from the fifth to the 
eleventh, the eleventh to the sixteenth, and the sixteenth year on, in girls; from the 
fifth to the tenth, the tenth to the thirteenth, and from the thirteenth to the eight- 
eenth in boys. The cephalic index for girls is for the period of growth higlier than 
that of boys, except at about the ages of 9 and 10. 

DELATION OF BliEADTH OF FACE TO JSREAirni AXD LKNCiTIl OF HEAD. 

The breadth of face groAvs mnch more rapidly in proportion to the growth of the 
head in breadth and length. In proportion to the length of head the width of head 
and face of girls is generally greater than that of boys. 

STATCnE. 

At 5 years of age the boys are taller than the girls; but the girls appear to equal 
theiH atthe seventh year, and continue thus up to and including the ninth year, after 
which the boys rise again above the girls for two years. At about 12 years the girls 
suddenly become taller than the boys, continuing until the fifteenth year, when the 
boys finally regain their superiority in fitature. After the age of IT there seems to 
be very little, if any, increase in the stature of girls, while the boys are still •rrowiu"' 
vigorously at 18. 
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WEIGHT. 

Weight, stature, and sitting lieigbt are somewLat parallel, but with minor ditiler- 
encea. Iii weigiit, tbo giils seem to roach their maximum average at 17, the boys 
continuing, to mcreasc in average weight until a much later period in life. 

SITTlXt; HEIGHT. 

Sitting height in in general parallel to stature in rate of growth. In tlie t loventh 
year, nearly a year earlier than in the case of stature, the girla exceed the boys, who 
do not regain their superiority until the hfteenth year, about half a year later than 
in tbo case of stature. 

The greater part of the growth in stature, up to the twelfth year in the case of 
girls and until tbo fifteenth year in hoys, is made in the lower limbs, while after 
these ages it is made in the trunk. Except for about two years throughout the 
period from 5 to 18 the limbs grow more rapidly than the trunk in boys, while in the 
case of girls the period of great comparative growth is divided nearly equally 
between the extremities and the trunk. Except from about the seventh to the tenth 
year the trunk is proportionally longer in girls than in boys; after the thirteenth 
year the difference is much more marked. 

As before shown, the diameters of head and face in girls grow more rapidly than 
in boys uji to 12 years; less rapidly after that age. 

By comparison it will be seen that in stature and sitting height the annual rate 
of increase for girls is considerably lessafter 12 years than before. The boysmaintain 
the same rate throughout. The results sliow that women reach maturity before men, 
except as to weight; girls complete their growth by the eighteenth year. 

COMPARISON OF LEXfiXH OV IIKAI) TO STATUJJE. 

Until the fifteenth year the length of head of girls is less in jiroportion to their 
stature than is that of boys to their stature. At 15 the ratio of the boys' length of 
head to their stature suddenly drops, while that of the girls gradnally rises, in- 
dicating that in the adult the heads of women are proportionatelj' longer than those 
of men. This is also true of the width of head and the width of face. 

MkASI REMENTS IN THE PUBLIC SCHOOLS OF lOWA CiTV AXl) OtIIER PLACES. 

Dr. .1. Allen Gilbert, of the University of Iowa, in his researches on school chil- 
dren in Iowa City and other places linds the following results (about 100 of each ago 
were tested) : 

PAIN THltESHOLD. ' 

The results show a gradual decrease of sensibility to pressure as a rule from G to- 
19, boys being less sensitive than girls throughout. Girls reach nearly tb(> minimum 
of sensibilitj'^ at 13. At this age the boys begin to show the most rapid falling ofF of 
sensitiveness to pressure, so that up to the age of li the difference is nearly the same 
for both sexes, the average difference being about 4 kilograms, but subsequent to 
this time the difference increases until 19, when there is a difference of more than a 
kilogram between the sexes. 

Pain testa for boys at to reach 820 grama pressure, the lowest mean variation 
being ,"330 grams at the age of 16 for girls. Age produces a gradual and for the most 
part regular decrease in the sensibility, but the mean variations are not so regular, 
but vary from age to age, there being apparently no law, except that the mean 
variation is less for girls than for boys, which is to be expected, as the threshold for 
pjwn 19 lower for girls than for boys. 



' r.ain llirosbold may lie rtefinod .ns the point where p.ain begins to be felt. 
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WKIST LIl-T. 

Increase in strength is very regular and marked throngliont the development of 
the child, but having the same marked dividing point in the rapidity of develop- 
ment at the age of 14 for both sexes, boys beginning their most rapid increase at 
that point, while girls begin slightly to retard their rate of development. Hoys 
have a greater strength at all ages, but the diliereuce is not so marked till 14, and 
at age 19 a boy lifts about twice what a girl does. At 6 the dilierence is only 0.5 
kilogram, at 14, 3.5, and at 19, 13 kilograms. The mean variation begins to increase 
at the same age at which there is a change in vapidity of growth for both sexes. 
The mean variation is less for girls than for boys, largely because the girls have 
less strength. 

LIFT WITH ARMS. 

The results of this test follow about the same law as in the wrist lift. 

ESTIMATION OF LENGTH EY ARM MOVEMENT. 

Accuracy in judging space by movements of the arm increases with age. There is 
an underestimation of distance translated from the sense of sight to the muscle 
sense. Boys are less accurate than girls from age 6 to 10; then the reverse is the 
case till age 19, boys becoming more accurate than girls. The time element is 
probably the cause of underestimating distance. The eye makes a rapid sweep in 
judging of distance, while the arm is gradual in its change of position. The mean 
variation decreases with age, with no indication of difference between sexes. 

ESTIMATION' OF LENGTH BY SIGHT. 

To find at what age children begin to make accurate estimates of special dimen- 
sions was one of the main aims of this test. This ability increases very rapidly 
from 6 to 11, and more rapidly with boys than with girls. Boys are more accurate 
than girls, with the exception of the ages 6 and 14. At age 6 the child estimates the 
line at about one-fifth its real length, making it 10.7 centimeters when it is 50.8 centi- 
meters long. The child does not seem to have a proper conception of the matter 
until 9 or 10 years of age, girls having accurate judgment about two years later 
than boys. Up to the age of 15 distance is always judged shorter than it really is; 
after this age it is estimated longer than it really is, the most accurate age being 
between 15 and 16. However, the lino is judged larger and longer as age advances. 
The reason for this, perhaps, is that the older the person the more careful he is to 
divide the space in equal parts with the eye rather than looking at it as a whole; 
filled space is overestimated. The mean variation decreases for both boys and girls, 
that of the boys being greater than that of the girls previous to age 9 and less 
subsequent to that age. 

LUNG CArACITV. 

Boys have a larger lung capacity than girls at all ages. The difference is not so 
large from 6 to 13, but subsequently the difference between the sexes increases very 
rapidly. At 6 the boys have an advantage of 65.7 cubic centimeters; at 13, 283.6 
centimeters, while at 19 the boys exceed the girls by 1,610.5 cubic centimeters. 
Here, as in the lifting tests, the girls reach their maximum at about 13, while at this 
age the most rapid growth for boys begins. 

WEIGHT. 

The weights were taken to an accuracy of two ounces. The general law is shown 
in all previous measurements of children, viz : Before the age of 11 bovs are heavier 
than girls; from between 11 and 12 to between 13 and 14 the order is reversed and 
girls are heavier than boys; after this time the order is again reversed and boys are 
heavier. Girls grow most rapidly from 10 to 15, boys from i2 to 17. 
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The mean variations are largest in the period of fastest growth, increasing up (o 
puberty and decreasing after that. Previous to age 11 the mean variation is about 
the same for both sexes. During the period in which girls are heavier than boys 
the mean variation is larger for the girls, the reverse being the case when the boys 
become heavier. 

IIKIGHT. 

The same general rule applies to the growth of both sexes as in weight. Boys are 
taller than girls till between 10 and 11 years; the girls then become taller till about 
14, when the boys again lead. Girls advance more slowly after 15 than before that 
age. The mean variations, in a general way, follow the same law as in weight, 
increasing till after the period of most rapid growth and then decreasing as rapidly 
as they increased. 

VOLUNTAKY MOTOR ABILITY. 

The num.ber of taps made in five seconds is given. For the first three years the 
girls tap faster than the boys, but from then till 19 the boys excel the girls. There 
is a gradual increase in rapidity of tapping for both sexes from age 6 to 19, showing 
an increase of about 15 taps in five seconds, the boys of 6 years tapping 22 times, 
while the boys of 19 tap 36.7 times in five seconds. Mean variations for voluntary 
motor ability increase greatly just previous to the change of growth for both sexes, 
reaching the maximum at age 10 for girls and at 13 for boys. Mean variations for 
fatigue also point to irregularity at this period. 

FATIGUE. 

Fatigue was expressed in per cent of loss in rapidity of tapping. This was calcu- 
lated after tapping for forty-five seconds. The per cent of loss in rate of tapping 
decreases with age, girls not losing as much as boys. 

ruLSK. 

With exception of age 6, the boys' pulse is slower than the girls' until between 10 
and 11; faster from then till between 13 and 14, and then slower again from 14 on. 
There is an increase of pulse during the ago of puberty in both sexes, being more 
marked in boys than girls. 

TESTS AS RELATED TO MENTAL AlHLITY. 

There is in most of the tests very little evidence of any direct relation between 
mental ability and acuteness in the tests, yet in some there is sufiicient relation 
for special mention. In estimation of length by sight, except at ages 9 and 13, the 
bright subjects make a more accurate estimate than the dull ones. Between 15 and 
16 the dull suddenly change from an underestimation to an overestimation of true 
length. After age 14 the bright show nearly absolute accuracy, the average and 
dull ones being most accurate at about 15 years of age. 

In graded weight there seems to be no constant relation between physical devel- 
opment and mental ability. From 10 to 14 there is a marked difference, the dull 
children being niucli heavier, while at other ages there is no definite indication. In 
respect to height there is no constant relation with mental ability. The same is 
true of lung capacity until age 10 to 15, when the duller children have the largest 
capacity, but after 15 the distinction disappears. 

In voluntary motor ability, with the exceptions of ages 10 and 17, the bright chil- 
dren tap faster than the dull ones, the difi'erence being very marked. The bright 
lose more in their rate of tapping by the fatigue induced- 
ED 98 TO 



1106 



EDUCATION REPORT, 1897-98. 



SKN!SITI\ K TO COI.OK DII TKRKNCKS. 

Aliility to distiuguisli difi'erent shades of the same color incroases with a<;e. As a 
rule at 7 marked irregularities occur in all the curves which require mental action 
or discrimination. Tiio average is slightly in favor of the girls. The boys excel the 
girls at 6, but at 17 the girls take the lead. With the boys 22.3 i)cr cent failed to 
discriminate at all; in the case of the girls only 18.7 per cent failed, so tlie final 
balance is in favor of the girls. 

FORCK OF SUGGESTIOX. 

In this experiment large and small blocks were compared, being exactly alike in 
weight. Owing to this difference in size the child's judgment as to what the blocks 
would weigh by muscle sense was so influenced by suggestion from the eye as to 
what their relative weight should be if judged from sight that at 6, for example, 
they thought there was a difference of 42 grams between them. At 7 they were 
influenced more by the suggestion of sight th;!n at 6, making a difference of 15 grams 
between the blocks. The influence of suggestion gradually increased, reaching its 
maximum at 9, where the average child thought there was a difference of .50 grams, 
which is almost as much as the weight of the blocks themselves; that is, 5i3 grams. 
From 9 to 17 the influence of suggestion gradually decreased, the muscle sense 
becoming more corrective of the suggestion given by sight. On the whole, variation 
decreases with advance in age. 

UEACTION TIME.' 

The time of simple reaction decreases with age. Boys and girls at 6 when aver- 
aged together react in 29.5 hundredths of a second. This decreases to age 12, when 
the time is 18,7 hundredths of a second. From 12 to 13 no increase is made; from 13 
there is a gradual increase until 16, when the reaction time is 15.5 hundredths of a 
second. Boys are quicker than girls throughout. 

As to mental ability, bright children react much more quickly than dull. The 
average reaction time of all ages for bright children was 20.7 hundredths of a sec- 
ond ; for average children 21.03 hundredths, and for dull children 22,4 hundredths 
of a second. 

REACTIOX TIME WITH DISCRIMINATION AND CHOICE. 

The length of time required decreased with advance in age, while ability increased. 
This js the case with other mental tests. 

In girls development between 6 and 7 is for some reason arrested, but boys suffer 
no retardation. Starting at 53.5 hundredths of a second, they continually increase 
from 6 till 13. From 13 to 14 they suffer slight loss, after which they gain till 17, 
losing a little from 15 to 16. At 17 the time required for boys is .30.5 hundredths of 
second. 

From 6 to 7 girls increase the time from 51 to 52.8 hundredths of a second. After 
7 they increase in ability very rapidly till 12, where the length of time is 37 hun- 
dredths of a second. From 12 to 13 they lose much, requiring at 13 41.5 hundredths 
of a second, which is no better than they required at 10. After 13 they incxeaso 
rapidly, with a small loss from 15 to 16, similar to the loss of the boys at that age. 

Boys are superior to the girls in this test. The average for all the boys of all 
ages is 39.8 hundredths of a second, and that of the girls is 41 hundredths of a 
second. 

General comparison of sex shows the boys to be superior. 

' Reaction time is the time between the application of a stimulus and the resultant 
reaction. 
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GENERAL KKLATIOXS AND COMPARISONS. 

Marked changes in the development of the child are found .about the age at which 
the change of growth occurs; that is, from 12 to 16, the most striking results being 
at about 11. Many variations are comparatively regular for the t-vvo sexes until 
about the age of 14. The change in variation is largely due to change of growth 
at this age. Girls complete to a great extent their development a year or two before 
the time the boys have just begun their most rapid period of growth. 

In pain threshold, arm lift, wrist lift, and lung capacity the girls reach their 
maximum at 11. Comparing these tests with those taken at New Haven, it seems 
probable that a girl has largely completed her physical development before the age 
of 14 or 15. Comparing New Haven school children with those in Iowa City, in 
lung capacity, the Iowa children excel at all ages. In height they are about the 
same at the age of 6, but at 17 the boys of Iowa are 2.6 centimeters and the girls 
2.2 centimeters taller than those of New Haven. In weight, at ago G New Haven 
boys and girls are, respectively, 2 and 4.2 pounds heavier than the Iowa chil- 
dren, but at ago 17 the Iowa boys and girls are 12.3 and 2.6 pounds heavier. This 
is i)robably due to the difference in environment. Boston and Milwaukee school 
children are still lighter and shorter than either New Haven or Iowa school children. 

Comparing weight and height with mental ability the results are negative. 

Graded weight, lung capacity, and wrist lift follow approximately the same law. 

Rksearches O-v New Havex School Childrex. 

Dr. J. A, Gilbert, in his researches on New Haven school children, gives the fol- 
lowing results : 

muscle sense. 

By muscle sense is meant sensitiveness to weight. There is a gradual increase in 
ability to discriminate between weights from the ages 6 to 13. At 6, the worst year 
- for discrimination, the least perceptible difference was 14.8 grams, with 38 per cent 
of nondiscrimination; at 13 years, only 5.4 grams, with 2 per cent of nondiscrimina- 
tion. At 6 there is a large difference of 3.8 grams in discriminative ability in favor 
of boys. At 7 they have the same ability with the girls. From 13 to 17 the boys 
excel again. In general the superiority of boys increases with age. 

The curves for discrimination and mean variation agree in general; thus, when 
power of discrimination decreases, variation decreases for the corresponding period. 

Marked changes in the curve for variation represent changes in growth. 

relatiox"^ of the different tests. 

Weight and height conform almost exactly to the same rules. In both very slight 
differences exist between boys and girls until puberty. 

After 12 girls gain very little in lung capacity, while the boys do not begin their 
real growth till 14. Not only the physical curves, but those representing the mental 
aspects show that the turning point in life comes later for boys than for girls. The 
three physical curves correspond generally; variation increases with advance in 
years; mean variations change with the change of rate in growth. The mean 
variations in the physical curves for boys and girls are lai-gest during the years 
fnmi 12 to 15. 

The mental curves show an increase in ability with advance in years, with the 
exception of the test on the force of suggestion. 

The curves in voluntai-y motor ability and fatigue are closely related to those for 
weight and height. 

The effect of puberty is very marked in the muscle sense, but affects least of all 
the discrimination of color differences. 

Tests, where quickness and accuracy of action are involved, are affected in a most 
marked wav by puberty, making it probable that i)uberty has a greater effect on the 
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meutal thau even on tlio pbysicul uatiiie of man. This elVoct is much greater ou 
girls thau on boys. 

In comparing graded reaction with discrimination and clioice, it is funnd that the 
bright and dull act with the samo rapidity between 11 and 12, just before puberty, 
but after that age the dull are much slower thau the bright. By a general compari- 
son it seems that all children arc of about equal ability at ago 11. 

In genera), the brighter the child the more accurate his sense of time. 

In comparing results with Bowditch, of Boston, and Peekham, of Milwaukee, New 
Haven children are shown to be the heaviest and the tallest. This may be due to 
the small proportion of foreigners included in the results, for Bowditch has shown 
that American-born children are taller and heavier than foreign-born children. 
There is agreement as to the relation of growth of different ages. 

Kansas City, Mo., School Childrex. 

Superintendent J. M. Greenwood, of the Kansas City schools, finds that girls, espe- 
cially those in the high school, learn more rapidly than boys; they stand usually 
much higher in their classes. He thinks this is due to the fact that girls cease to 
grow more rapidly at an earlier age than boys, and their systems have attained, as it 
were, a higher degree of solidity than the boys of corresponding age. 



Tablk No. 12. 
WHITE CHILDREN (1«90). 



Boys. 


Girls. 


Nunibor. 


Age. 


Average 
height. 


Average 
weight. 


Number. 


Age. 


Average 
height. 


Average 
weight. 


349 
395 
408 
293 
347 
133 
129 
77 
24 


Years. 
10 
11 
12 
13 
14 
15 
16 
17 
18 


Inches. 
52 
53 
56 
56.6 
58.6 
62.4 
63.93 
64.8 
66. 66 


Pounds. 
67.5 
70. 96 
78.28 
87.45 
93. 45 

111.27 

119 

126.6 

136. 83 


400 
411 
469 
311 
366 
313 
186 
87 
52 
24 


Tears. 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 


Inche.i. 
51.68 
52.7 
54. 015 
57.43 
60. 31 
62. 04 

62. 52 
62.9 

63. 29 
64.2 


Pounde. 
65.92 
66.2 
80.64 
91. 72 
100.1 
109. 36 
111. 16 
117. 11 
118. 92 
120. 25 


COLORED CHILDREN (1890). 


28 
36 
44 
51 
29 
33 
9 
5 


10 
11 
12 
13 
14 
15 
16 
17 


51 

53. 36 
53. 73 
56 

58. 88 
61 

64.44 
65 


72.7 
78. 25 
83 
89 

93.55 
112.3 
121.1 
130 


30 
52 
61 
62 
44 
46 
32 
12 


10 
11 
12 
13 
14 
15 
16 
17 


49.8 
52.8 
54 

56. 85 
58. 75 
61.54 
62.8 
66 


74. 56 
79. 85 
82. 83 
97. 145 

103. 83 

110. 13 

117 

128 



lu the tables above the pupils were measured with shoes off ard weighed without 
their wraps. 

The results in Greenwood's table show that at 10 there is a little difference between 
the height and weight of boys, but between 11 and 12 the girls grow more rapidly 
than boys, usually till 14 or 1.5, aud then the boys go ahead again. 

Greenwood says that from an educational point of view there are periods in a 
child's life when growth is greatest. At these times the vital functions are the most 
active in making accumulations for the future wants of the body; at this time the 
educational stress upon the system should be the least possible. Here, owing to 
superabundance of inertia, both teacher and parent are most likely to find fault. 
Excessive stndj^, overstrain, late hours, loss of sleep, may destroy the most vigorous 
constitutions or sow the seeds of weakness throughout life. 
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Growth oi- United States Xavai- Cadets. 

Dr. Beyer, in his study of the growtli of United States naval cadets, makes the 
following observations (see table belowj : 

From the great proijonderance of blue eyes and light brown hair in the naval 
cadets it is safe to consider the great majority of them as belonging to Ihe Teutonic 
races. 

The fact that cadets come from all parts of the United States gives to the measure- 
ments a more national character. A large percentage of the measurements were 
continued from year to year. 

An examination of the tables shows : 

Tf\nght. — There is an almost steady increase from the fifteenth to the twenty-third 
year, amounting in all to 37 pounds, the annual increase declining as age advances. 

Height. — The greatest increase in height is between 15 and 16 years of age, after 
which the annual increase rapidly declines, growth being distinctly retarded at 
about 18; then another marked increase occurs, which closes at 21; a third increase 
leads to final growth. 

Sitliuff hei(jht. — Increase iu sitting height comes to a close at 19 years of age. 

Circumference of chest. — This becomes highest at 17, which it attains at rapidly 
advancing rates; after 19 it is steadily advancing, but only by small fractions of an 
inch. 

Lung capaeltij. — It reaches its maximum at 19 and continues steady or varies only 
slightly. 

Waist. — Here there is a continued increase up to 23, remaining, howcA^er, station- 
ary from 19 to 21, and after this it increases most rapidly. 

Span of arms. — Its greatest increase is between 15 and IG, then it increases slowly 
but steadily until the twenty-third year. 

Vision. — It is significant that both right and left vision show a positive increase 
up to the nineteenth and twentieth years. This fact seems important, in apparently 
demonstrating that the course of study at the Naval School and the strain upon the 
eyes does not in itself diminish the degree of distance vision in an otherwise nor- 
mal eye, but that on the contrary it is advantageous in slightly increasing the visual 
range. Beyer thinks that the slight decrease in distance vision at 23 would indicate 
that the requirements of those at sea result in undue strain. 

Hearing. — This is affected quite perceptibly, but iu a contrary direction from 
sight. There is a gradual but steady decrease for both ears, which the occupation 
of naval cadets would lead one to expect. 

Beyer agrees with Bowditch that the period of accelerated growth is prepubertal 
in time. Beyer thinks it natural that the fullest maturity should be followed by a 
period of retarded growth, which is shown in his figures for annual growth. 

Tall boys are much more likely to have completed their growth at an earlier age 
than short boys. Also short boys not only grow more rapidly and more extensively 
than tall boys, but also continue to grow up to a later age than tall boys, who com- 
plete their development in height first. 

Height once attained is not so easily lost, but weight and strength are easily lost 
as well as quickly regained. It would seem also that the ratio between growth iu 
height and chest girth is different for short boys from that for tall boys. 
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Taijle No. IT). — Maisiiremcnt;' of I'liUcd Stalcn narnl cadets (/.>//<•>■), 'j'"'i^"J orrrageH. 



f-i 


«' 
"2 


K u m b e r of 
observatiouH. 




1 

Staiuling. ! 

1 


Height. 
Sitting. 


Perineal. 


- 

Circunifer- 
onco of 
cbcst. 


Lung 
capacity. 


Wa 



St. 








Eilos.\ 


Lhs. 


Cm. 


1 

In. i 


Cm. 


In. 


Cm. 


In. 


1 

Cm. In. 


Liiers 


Cu.in. 


^ ! 

Cm. 


In. 






132 


48. 53 


107 


162.05 


63. 8 


84. 58 


33.3 


81.28 


32 


77.471 30.5 


2.998 


183 


63. 75 


25. 09 


16 




395 


53.01 


118 


167.45 


65. 93 


86.48 


34.5 


83.82 


33.2 


OU. 01\ 0 I . \t 1 


3.293 


201 


66. 04 


26 


17 




722 


56. 70 


125 


170. 30 


67. 05 


88. 90 


35 


86. 36 


34 


82.5.-.] 32.5 


3. 555 


217 


69! 59 


27. 36 


18 




841 


60. 55' 


133.4 


170.71 


67. 29 


90. 79 


35. 75 


87. 36 


34.6 


85.09 33.4(i 


3. 702 


226 


70. 80 


27.9 


19 




750 


63. 36^ 


139. 7 


172.46 


67.90, 91.56 


36. 50 


91.80 


35.9 


88.90! 35 


3.932 


240 


72. 61 


28. 6 


20 




645 


64. 05! 


141.2 


174. 11 


68. 55 


89. 10 


35. 77 


88. 90 


35 


87.12, 34.3 


3. 915 


239 


72. 64 


28. 62 


21 




493 


63. 40l 


140 


174. 22 


68.6 1 


91.44 


36 


86. 36 


34 


87. 121 34.3 


3.948 


241 


72. 89 


28. 68 


22 




328 


64. 09; 


141.3 


173.86 


68. 45; 


91. 44 


36 


88. 90 


35 


87.20 34.35 


4. 030 


246 


73.15 


28.8 


23 




232 


65.31 


144 


174. 29 


68. 62 

1 


91.44 


36 


88.90 


35 


88.39 34.8 


3. 964 


242 


74. 16 

1 


29.2 



near- 
iday. 


0 






Vision. 


Hoaring. 


Squeeze. 




0 K 


bpau ot 


























B.J; 


-= > 


arms. 


































Eight eye. 


Left eye. 


Right ear. 


Left ear. 


Kight hand. 


Left hand. 




fci 0 


































Cm. 


In. 


Met. 


Feet. 


Met. 


Feet. 


Met. 


Feet. 


Met. 


Feet. 


Kilos. 


Lbs. 


Kilos. 


Lhs. 


15 ... 


132 


162. 30 


63.9 


7.314 


24 


7.314 


24 


12. 192 


40 


12. 192 


40 


27. 66 


61 


27.21 


60 


16 ... 


395 


170. 94 


67. 33 


7. 332 


24.6 


7. 559 


24.8 


11.978 


39.3 


12. 192 


40 


32. 43 


71.5 


31.75 


70 


17 ... 


722 


172. 72! 


68 


7. 742 


25.4 


7. 620 


25 


11. 887 


39 


12. 009 


39.4 


35. 127 


77. 47 


34. 74 


76.0 


18 ... 


841 


175. 84l 


69. 25 


7. 711 


25.3 


7. 528 


24.7 


11.826 


38.8 


11.978 


39.3 


36. 74 


81 


36. 28 


80 


19 ... 


750 


178. 05 


70. 12 


7.711 


25.3 


7.681 


25.24,11.887 


39 


12. 039 


39.5 


38.55 


85 


37.64 


83 


20 .. . 


645 


178. 05 


70.1 


7. 345 


24.1 


7. 925 


26 


11.643 


38. 2 11. 826 


38.8 


39.46 


87 


38. 55 


85 


21 ... 


493 


179. 831 


70.67 


7.437 


24. 38 


7. 620 


25 


11.887 


39 


11.582 


38 


39.91 


88 


39.64 


87.4 


22 ... 


328 


178. 30; 


70.2 


7.498 


24. 6 


7.406 


24.3411. 217 


36.8 


11.338 


37.2 


39. 23 


86.5 


38.91 


85.8 


23 ... 


232 


180. 34I 

i 


71 


6. 888 


22. 6 


7. 010 


23 


11.427 


37.511.368 

1 


37.3 


39. 28 


86.6 


38. 42 


84.7 



Measurements of Truants. 

Table No. 14 gives data collected hy Kline to ascertain ■whether tlie physical condi- 
tion of trnants will acconnt for their truancy. The results from this and other tables 
show lhat the mean heights, weights, and girths of chest of the truants are less 
than those of the public-school boys in every instance except at a^e 10, when they are 
equal in weight and height. The public-school boys gained more in height and less 
in weight than the truants. 

Table No. 11. — Grotvth of chest and rath of tveigltt to chest of Worcester pnhJ'ic-school 

hoys and truant schoolboijs. 

[By L. W. Kline, of Massachusetts.] ' 





Boys in public schools. 


Boys in truant schools. 




Number 




Katio of 


Number 




Ratio of 


Age. 


of obser- 


Mean girth. 


weight to 


of obser- 


Mean girth. 


weight to 




vations. 




girth. 


vations. 


girth. 






Inches. 






Inches. 




9 


68 


23. 48 


2. 65 


18 


23.28 


2. 43 


10 


82 


24. 30 


2. 63 


23 


24. 27 


2. 61 


11 


109 


25. 34 


2.83 


31 


24.92 


2. 73 


12 


119 


26. 28 


2.36 


46 


25. 80 


2 80 


13 


111 


27. 28 


3.04 


49 


26. 72 


3. 04 


14 


81 


28.55 


3. 26 


25 


27. 80 


3.21 


,5 


36 


29. 90 


3.51 


10 


28. 84 


3.29 



'Pedagogical Seminary, Januarj-, 1898. 
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Table No. 15. — Average mean rreiglits and heights {in slippers), rate of increase, etc., 
of public-school hoys of Worcester, Mass., and truant scUoolboi/s of Massachusetts. 

[By L. W. Kline] i 



"Weights. 



Boys in public 
schools. 



68 
82 
109 
120 
112 
84 
37 



X6«. 

G2. 10 
65. 56 
71.43 
77. 27 
87. 49, 
93. 98! 
105. 24, 



Lbs. 
61.43 
63. 50 
72 
76 
83. 12 
93. 25 
105 



Boys in truant 
schools. 



°.2 



Lbs. 
18 57. 73 
23 64. 75 
35 69. 85 
50 74. 55 
55 83. 30! 
26 85. 98 89. 50 
11|94 95 

218' 



Lbs. 
56. 75 
63. 51 
68. 25 
72. 37 
.25 



6. 75 



neights. 



Boys in public schools. Boys in truant schools 



In. In. 
68'50. 91 50. 81 
82'52. 03 52. 25 
4.70 109,54.20 54.25 
4. 12i 120,55.79 55.37 
7.88! 112 57.04 57.25 
8. 251 84 60 59. 87 
5. 50j 37,62. 21|62 | 

...J 612 1 



1.44 

2 

1.12 
1.88 
2. 62i 
2. 13 



2 g 



a o 

^ IS 

o a 

.2 o 

w ^ 



1.20 
1.21 
1.32 
1.37 
1.45' 
1.55! 
1. 69i 



In. In 
18,'49. 42 49. 49 
23 51. 77 52. 25 
35 52. 61 53 
50 53. 99 53. 62 
55 55. 71 56 



57. 45 58. 50 
57. 72 58. 50 



2. 76 
75 
62 
38 

2. 50 



IS 
° a 

.2 o 

Oi 



1.14 
1. 21 
1. 28 
1.34 
1.44 
1.54 
1.62 



' The Pedagogical Seminary, .January, 1893. 



Measukemkkts of Paix ox Ciiii.DRKX IX Public axd Private Schools, etc' 

The following tables (I-VIII) give iu grams the average least sensibility to pain 
(by pressure) on the temples. The measurements were made under the direction of 
the anthor.2 

T.\.ule I. — Measurements of all persons (girls and women) of ever;/ dirision, arratiged 
according to ages. Whole nnmher, 899. 



/ 



TSTearest 
ages in 
years. 


Kumber 

of 
persons. 


Kight 
temple. 


Left 
temple. 


10 


91 


1,926 


1,750 


11 


111 


2, 129 


1,969 


12 


131 


1, 854 


1, 705 


13 


123 


3,877 


1,881 


14 


92 


1,878 


1,858 


15 


80 


1,926 


1,837 


16 


75 


2, 102 


1, 661 


17 


64 


2, 119 


2, 130 


18 


34 


2, 154 


2, 072 


19 


31 


2, GIO 


2, 458 


20-30 


30 


1, 912 


1, 743 


30-40 


18 


2, 035 


2, 097 


40-50 


13 


2, 179 


2,088 


50 on 


6 


2, 225 


2, 141 



' A paper read by the author before the American Psychological Association, Decem- 
ber 30, 1898. See Psych. Rev., March, 1899. 
2 The algometer used is described on page 1155. 
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Taulk 11. — G'n-ls in private schools. 



[Mea-sured by A. B. Jones and A. E. Paluicr.] 



Nearest 
afres in 
years. 


Number 

of 
persons. 


Right 
temple. 


Left 
temple. 


10 


5 


648 


604 


11 


4 


725 


580 


]2 


3 


460 


433 


13 


13 


729 


713 


14 


7 


801 


828 


15 


20 


842 


793 


10 


18 


955 


1,008 


17 


14 


1,318 


1,.353 


18 


0 


1, 250 


1,238 


10 


3 


900 


900 



Table III. — Girls in puilic schools of Sa(/inaw, Mich. 



[Measured by A. Carman.] 



Nearest 
ages in 
years. 


Number 

of 
persons. 


Right 
temple. 


Left 
temple. 


10 


80 


2, 001 


1,817 


11 


107 


2, 182 


2, 021 


12 


128 


1,887 


1, 807 


13 


110 


2, 013 


2,019 


14 


85 


1, 990 


1,944 


15 


60 


2, 288 


2. 185 


10 


57 


2,463 


2, 394 


17 


48 


2, 373 


2, 382 


18 


25 


2, 480 


2, 374 


19 


20 


2, 885 


2, 632 



Table IV. — Boys in pithlic schools of Sar/inaw, Mich. 



[Measured bj' A. Carman.] 



Nearest 
ages in 
years. 


Number 
of 

persons. 


Right 
temple. 


Left ! 
temple. 


10 


98 


2, 233 


2, 102 


11 


105 


2, 241 


2,314 


12 


120 


2, 393 


2, 363 


13 


150 


2, 507 


2, 444 


14 


98 


2,038 


2, 529 


15 


83 


2, 780 


2, 621 


16 


54 


2, 782 


2,082 


17 


34 


2, 990 


2, 959 


18 


15 


3, 000 


2, 807 



Table V. — Universitij women. 
[Measured by TP. A. Kellor and Emily Dunning,] 



Nearest 
ages in 
years. 


Number 
of 

persons. 


Right 
temple. 


Left 
temple. 


17-20 
21-32 


19 
14 
33 


2, 306 
2, 103 
2, 220 


2, 201 

1, 935 

2, 088 
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Table YI. — Washerwomen. 



[Measured by A. O. Moore.] 



Nearest 
ages ill 
years. 


Number 

of 
persons. 


Eight 
temple. 


Left 
temple. 


25-39 
40-55 


8 
6 

14 


3, 129 
3,000 
3, 073 


3,200 
2, 950 
3,092 


Taiilk YII. — Business women. 
[Moasureil by A. 0. Moore.] 


Nearest 
ages in 
years. 


Number 

of 
persons. 


Eight 
temple. 


Left 
temple. 


30-40 
45-60 


5 
4 
9 


1,260 
1,587 
1,405 


1,271 
1,4.00 
1,350 



Taisle VIII. — Self-educated iromen. 
[Measured by A. MacDonald.] 



Nearest 
ages in 
years. 


Number 

of 
persons. 


Right 
temple. 


Left 
temple. 


21-36 


13 


1,150 


1,119 


41-53 


11 


1,475 


I, 365 




24 


1, 299 


1, 233 



CONCLUSIOXS. 

1. In general (Table I), the sensibility to pain decreases as age increases. The 
loft temple is more sensitive than the right. This accords with former experiments 
(860 below), that the left hand is more sensitive to pain than the right hand. There 
is an increase of obtuseness to pain from ages 10 to 11; then a decrease from 11 to 
12; then an increase from 12 to 13. From 13 to 17, while the right temple increases 
in obtuseness, the left temple increases in acuteness. This is in the post-pubertal 
period. There is a general variation, which experiments on larger numbers might 
modify (Table I). 

2. Girls in private schools (Table II), who are generally of wealthy parents, are 
nnicli more sensitive to pain than girls in the public schools (Table III). It would 
appear that refinements and luxuries tend to increase sensitiveness to pain. The 
hardihood which the great majority must experience seems advantageous. This 
also accords with our previous measurements (see below), that the nonlaboring 
classes arc more sensitive to pain than the laboring classes. > 

3. University women (Table Y) are more sensitive than washerwomen (Table VI), 
but less sensitive than business women (Table VII). There seems to be no necessary 
relation between intellectual development and pain sensitiveness. Obtuseness to 
pain seems to bo due more to hardihood in early life. 

4. Self-educated women (Table VIII), who are not trained in universities, are more 
sensitive than business women. Giving, then, the divisions in the order of their 
acuteness to the sense of pain, they would stand as follows: (1) Girls of the wealthy 



'By "laboring classes" are meant artisans and unskilled laborers. "Nonlaboring 
classes" refer to professional and mercantile men. 
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classes; (2) self-educated women; (3) business women; (4) university women; {')) 
waslicrwomen. 'l lio greater sensitiveness of sell'-cduiated women as compared with 
university .women may be duo to the overtaxing of the nervous system of the former 
in their unequal struggle after knowledge. 

5. The girls in the public schools (Table III) are more sensitive at all ages than 
the boys (Table IV). This agrees with the results of our previous ineasuiemonts, 
that women are more sensitive to paiu than men. 

These measurements of least disugreeableness, or of threshold of pain, are approx- 
imate measurements of the combination of nerve, feeling, and idea. 

Results of Puevious Expkuiments ' (1,412 1'khsoxs). 
Women are more sensitive to pain than men. 

American professional men are more sensitive to pain than American business men, 
and also more sensitive than both English and German professional men. The labor- 
ing classes are much less sensitive to paiu than the nonlaboring classes. 

The women of the poorer classes are much loss sensitive to jiain than tliose in more 
comfortable conditions. 

Young men of the wealthy classes are much more sensitive to pain than men of the 
working classes. 

Young wo7uen of the wealthy classes are much moi'e sensitive to pain than young 
men of the wealthy classes. As to pain, it is true in general that women are more 
sensitive than men, but it does not necessarily follow that women can not endure 
more ])aiu than men. 

The left hand is morc^ sensitive to pain than the right hand. 

CniLDREN IN Public Schools ov Saginaw, Mich. 

MEASUREMENTS OE PAIN IN RELATION TO AGE, SEX, ORDER OF 
BIRTH, AND MENTAL ABILITY. 

These measureinents of least sensibility to i)ain were made on 1,507 
liublic-scliool children in Saginaw, Mich., by Miss Ada Carman. 

The instruments used were the author's temple algometer and Collin's 
hand dynamometer, described in the section on instruments. 

Before the experiments were made tlie pupils answered the following 
questions in writing: 

Name, age, sex, order of birth; first, second, or later born; color of 
hair, color of eyes, left-handed, near or far sighted, nationality of 
father, nationality of mother, occupation of father, occupation of 
mother, education of father, education of mother. 

When a pupil could, not answer any question he was helped by his 
teacher or by the experimenter. At least 25 per cent did not know 
the color of their hair, and at least 50 per cent did not know the color 
of their eyes. 

Most of the children were of foreign parentage and of the laboring 
classes, by which is meant artisans and unskilled laborers. 

The tables give in grams the average least sensibility to pain by 
pressure on the temples, and in kilograms the average greatest 
strength by grasp of hands. 

' In previous experiments the author employed Cattell's hand algometer. Psycho 
logical Review, March, 1895 and 1896. 
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Xearcst u-'c, in \ ears. 


K limber 
of per- 

80U.S. 


Average least sen- 
sibility to j)aiu 
(in grams). 


Average strength 
of grasp (in kilo- 
grams). 


Right 
temple. 


Left 
temple. 


Right Left 
baud. 1 hand. 


10 


96 
104 
12.3 
152 
101 
79 
53 
33 
15 


2, 253 
2, 359 
2, 359 
2, 447 
2, 6-29 
2, 738 

2, 824 
3,036 

3, 267 


2, 191 
2, 337 
2, 337 
2,432 
2, 523 
2, 656 

2, 700 
3, 023 

3, 077 


1 ' 
16 j U 
19 ! 13 

21 I 18 

22 : 20 
26 : 23 
30 : 27 
35 30 
40 35 
42 38 












16 






Total 


75'j 1 2,493 

1 


2,466 1 24 ' 21 

1 ! 





Taislk U. — GirJs. 



Nearest age, in years. 


limber 
of per- 
sons 


Aveingo least sen- 
sibility to jiain 
(in graiiiH). 


Average strength 
of gras]) (in kilo- 
grams). 


Right 
temple. 


Left 
temple. 


Right 
hand. 


Left 
li.md. 




8G 
102 
132 
107 
84 
82 
66 
48 
25 
19 


1,874 
2, 107 
1,873 
2,017 
1,955 
2, 218 
2, 433 
2, 360 
2,478 
2, 937 


1,827 
1,983 
1, 788 
1,997 

1, 961 
2, 165 

2, 283 
2, 3;'.o 
2, 374 
2, 705 


11 

13 
15 
18 
20 
21 
21 
23 
24 
23 


10 
12 
U 
16 
17 
18 
18 
22 
22 
20 






















Total 


751 


2,097 j 2,030 


17 j 16 



Taulk III. — Boys first horn. 



Kearest age, in yoar.s. 


Number 
of per- 
sons. 


Average lea.st sen- Average strength 
sibility to ])aiu 1 of grasp (in kilo- 
(iu grams). | grates) . 


Right 
temjile. 


Left 
temple. 


Right 
hand. 


Left 
haiid. 


10 


20 
40 
31 
55 
25 
23 
20 
8 
4 


2, 180 
2. 420 
2,421 
2, 537 
2, 390 
2, 354 
2, 845 
3,288 
3,575 


2. 178 
2, 363' 
2, 390 
2, 461 
2, 208 
2, 189 

2. 603 

3, 163 
3, 275 


15 
18 
21 
22 
27 
29 
38 
43 
40 


12 
10 
18 
20 
23 
26 
33 
37 
37 


11 


12 


13 


14 


15 


le 


17 


18 


Total 


220 


2, 506 


2,405 


24 


21 
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Table — CirJs first horn. 









Average least sen- 


Average strength 








sibility 


to pain 


of grasp (in kilo- 




Xe.irest age, in years. 


(in grams). 


grams). 




of per- 












sona. 


Right 


t ^"'^ 1 


Right 


^Left 








temple. 








10 . 




29 


2 167 


2 193 




10 






21 


2. 136 


2. 133 


13 


12 


12 . 




36 


1,956 


1,815 


15 


14 


13 . 




29 


2, 174 


2, 140 


18 


16 


U 




24 


1,973 


1,985 


20 


lit 


15 . 




23 


2, 203 


1,963 


22 


19 


10 




24 


2.369 


2, 109 


20 


17 


17 




18 


2, 344 


2. 386 


23 


21 


18 




7 


2, 230 


2, 086 


20 


2U 


19 . 




4 


2, 825 


3, 125 


22 


19 




Total 


215 


2, 163 


2,096 


17 


16 



TA15LK Y. — Boys second born. 



Nearest age, in years. 


Number 
of per- 
sons. 


Average least sen- 
sibility to pain 
(in grams). 


Average strength 
of grasp (iu kilo- 
grams). 


Right 
temple. 


Left 
temple. 


Right 
hand. 


Left 
hand. 


10 


28 
15 
28 
31 
28 
15 
15 
8 
4 


2, 102 
2, 520 
2,218 
2, 442 

2, 702 

3, COO 

2, 723 

3, 050 
3,213 


2 0(9 
2,570 
2. 115 
2, 490 
2,613 

2, 847 
2,708 

3, 500 
3, 113 


16 
18 
21 
23 
25 
31 
31 
38 
40 


14 

16 
19 
21 
23 
27 
28 
35 
33 


11 


12 


13 


14 


15 


10 


17 


18 


Total 


172 2,519 


2,489 


24 


21 




Table YI. — Girls second horn. 


Nearest age, in years. 


Number 
of 

persons. 


Average lea.st sen- 
sibility to pain 
(in grams). 


Average strength 
of grasp (in kilo- 
grams). 


Right 
temple. 


Left 
temple. 


Right 
hand. 


Left 
hand. 


10 


28 
35 
32 
24 
18 
19 
16 
9 
2 
6 


1. 746 
2, 120 
1,652 
1,948 

2, 194 
2,258 
2, 572 
2,183 
3,225 
3, 100 


1,714 
1,929 

1, 633 

2, 023 

2, 142 
2,289 
2 397 
2,211 

3, 150 
2,717 


n 

13 
15 
17 
20 
23 
20 
21 
28 
21 


10 
11 
13 
15 
17 
19 
19 
22 
21 
21 


11 


12 


13 


14 


15 


16 


17 


18 


19 


Total 


189 


2, 069 


2, 008 


17 15 
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Table VII. — Boys later horn. 







Average least sen- 


Average strength 


js c«ir68tj fl^c, 111 ycftrs. 


jN uni Der 


sibility to pain 
(in grams). 


of grasp (in kilo- 
ei-ams). 


of 










persons. 


Kight 


Left 


Right 


Left 






temple. 


temple. 


hand. 


hand. 


10 


48 


2, 372 


2, 302 


16 


14 


11 


49 


2, 260 


2, 245 


18 


15 


12 


64 


2, 374 


2,409 


20 


17 


13 


66 


2. ;^75 


2, 381 


23 


20 


14 


48 


2,711 


2, 635 


26 


23 


15 


41 


2, 857 


2, 840 


30 


25 


IG 


18 


2, 881 


2. 803 


33 


29 


17 


17 


2, 912 


2, 732 


39 


35 




7 


3, 121 


2,943 


45 


42 




358 


2, 527 


2, 493 


24 


21 



TA15LE VIII. — Girls later horn. 







Average least sen- 


Average strength 






sibility to paiu 


of grasp 


Nearest age, in years. 


Number 
of 


(in grams). 


(in kilograms). 


persons. 


Right 


Left 


Right 


Left 






temple. 


temple. 


hand. 


hand. 


10 


29 


1,703 


1,534 


11 


11 


11 


46 


2, 084 


1,9,57 


13 


12 


12 


64 


1,938 


1, 843 


15 


13 


13 


54 


1,964 


I, 908 


18 


16 


14 


42 


1,843 


1, 869 


19 


17 


15 


40 


2, 208 


2, 221 


20 


17 


16 : 


20 


2, 406 


2, 317 


21 


19 


17 


21 


2, 498 


■ 2, 333 


24 


23 


18 


16 


2, 491 


2,403 


25 


24 


19 


9 


2,878 


2,511 


24 


21 


Total 


347 


2, 080 


1,998 


18 


16 



Tari.e IX.. 





Number 
of 

persons. 


Average least sen- 
sibility (in grams). 


Average strength 
of grasp (in kilo- 
grams). 


Eight 
temple. 


Left 
temple. 


Eight 
hand. 


Left 
hand. 




35G 


2, 462 


2, 408 


25 


22 




400 


2, 570 


2, 518 


23 


20 




402 


2, 113 


1,840 


18 


16 




349 


2,884 


2, 022 


17 


15 



Table X. 





Average least sen- 
sibility (in grams). 


Average strength 
of grasp (in kilo- 
grams). 


Eight 
temple. 


Left 
temple. 


Eight 
hand. 


Left 
hand. 


Bright 


1,737 
2,094 


1, 736 
1,868 


16 
13 


13 
12 


Dull 
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The followiug is a summary of the foregoing tables: With both boys and girls 
sensitiveness to pain decreases as ago increases, and tho left temple is more sensitive 
than the right (Tables I and II). 

Girls are more sensitive and have less strength nt all ages than boys (Tables I 
and II). 

In boys, sensitiveness to pain decreases in order of birth (Tables III-"\') ; \vith girls 
the reverse seems to 1)0 true (Tables VI-VIII.) 

Boys with light hair and eyes are less sensitive and less strong than boys with 
dark liair and eyes. Girls with light hair and eyes are less sensitive to pain than 
girls Avith dark hair and eyes; they are also less strong (Table IX). 

Bright boys are more sensitive to pain than dull boys and are stronger (Table X); 
the same is true as to girls. 

lY.— MEASUREMENTS OF SCHOOL CHILDREN OF EUROPE. 

The purpose of this part, as of part III, is to give in brief the results of studies 
ni^on children in Europe. For more detailed information the reader should consult 
the oiigiual articles. 

Human Gnowrii ix English Towns. 

According to John Yeats Peckham, of England, there were very few more persons 
in Wol, living in rural districts in tlie United Kingdom, than there were in 1801. 
There were on an average in 1851 in city districts 5.2 persons to au acre; in tlie rural 
districts, 5.3 acres to a person; in the one, 3,337 persons to the square mile; in the 
other, 120 only. As tho inhabitants of cities become more and more numerous and 
influential, they must ultimately shape the future of any country. Peckham says 
that infancy and age, with all their ills, detract, economicallj'^ speaking, from 
the effectiveness of life and add to its burdens. Thus, the populiktion was more 
youthful than it should be by the natural standard. The inference is, therefore, 
that tho youthful element may preponderate whether it be wisely progressive or 
rashly precii)itate. Dr. Lankaster, when investigating in the South Kensington 
Museum, said that healthy men ought to weigh an additional 5 pounds for every 
inch in height beyond 61 inches, at which height they ought to weigh 120 pounds 
less one- seventeenth of that gross weight for clothing. 

According to Liharzik growth is regular, and all deviation tends to produce 
disease, as disease also produces deviation. A large head is frequently accompanied 
with a contracted chest; here mental action may bo slow — probably from deficient 
supply of purified blood. Boys of small frames often have rather large heads and 
are deficient in repose of character. City-bred children are usually more vivacious, 
but have less powei- of endurance (Liharzik) than children reared in the country. 

Examination of Heights, Weights, etc., of Human Beings in the British 

Empire. 

In the report of the anthropometric committee of the British Association for the 
Advancement of Science in 1880, are given the results of observations in over 50,000 
individuals. In Table 1 below is sliown how growth degenerates as we go lower in 
the social scale; there is a difference of 5 inches in average statures between the 
best and worst nurtured classes in the community. 

There is a constant but more or less iineven growth in height, weight, chest girth, 
and strength of arm, increasing annually up to 16 or 17, and then rajiidly diminishing. 
Between 11 and 14 the rate of growth in height is almost uniform. At 15 it begins 
to advance more rapidly, at 16 still more, at 17 it falls off by more than one-half, 
and after this decreases rapidly. The same is true in regard to weight, except that 
the rate begins a year earlier. 

The growth of chest girth is uniform up to 1.3, when it beoomes double and then 
follows nearly the same course as that of height and weight, except that it continues 
higher at 17 and 18. 
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The groAvtli of strength is not so regnlar. It doubles at 13, making no advance at 
li, but making a great advance at 15, continuing longer and diminishing more 
BloAvly than height and weight. 

Color of Eyks and Haik. 

Dr. Beddoe iu a limited number of observations (1,027 iu all) has found much 
diiiercnce between women of 18 to 23 and women over 25 years of age. In men the 
greatest change takes place from 20 to 23, while iu women it is earlier. Greeu eyes 
do not occur with black hair, nor do so-called black eyes with the blackest hair, 
which often accompanies dark-gray eyes. Dark-blue eyes are rare with reddish hair, 
but often accompany dark or even black hair. A larger number of observations 
would probal)ly enable young people to be distinguished from adults through the 
color of eyes and hair. 

From this table (N^o. 1) of Charles Roberts' will be seen the relative statures of 
boys of the ago of 11 to 12 years under different social and physical conditions of 
life. The zigzag lino running throngli the means shows the degradation of stature 
as the boys are further and further removed from tlie most favorable conditions of 
growth. 

Table 1. 




GRCWTII OF THE SANE AND IXSANE. 

Dr. Robert Boyd, of England, from examinations of 2,086 persons in an infirmary 
and 528 insane, gives among other results the following-: 

Tlie body and internal organs am ive at their full size between 20 and 30 years of 
age. In children especially the body is attenuated by disease. Tlie average weight 
of males is greatest from 70 to 80 years, which may be explained from the fact that 
many die at earlier periods from consumption. 

• Manual of Anthropometry, London, 1878, page 32. 
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The mean weight of the male brain was at all periods above that of the female. 
Boyd thinks this is the probable cause of the large ninnber of stillborn male infants 
as compared to females, 51 to 32. The highest average weight of brain in both sexea 
is from ages U to 20 years. The next highest was in the males from 30 to 40, and in 
the females from 20 to 30 years. 

Growth of Bjdys ix Brkslau. 
Carstiidt, of Breslau, gives the results of 4,274 measurements in the P llowing table : 

Table 2. 



Age. 



6 years . . 
CJ years. 

7 years . 
7^ years . 

8 years . . 
8^ years. 
9"years. . 
9i years . 

10 years. 
10 J years 

11 years, 
llj years 

12 years. 
12i years 

13 years . 
13^ years 

14 years . 
14^ years 

15 years. 
15,V years 

16 j-ears. 
liij years 



Number of 
measure- 
ments. 



68 
147 
203 
199 
197 
189 
174 
157 
204 
232 
272 
317 
298 
325 
291 
274 
206 
157 
125 
104 
75 
60 



Average 
beiglit. 



Centimeters. 
109.3 
111.8 
113.8 
116.8 
118.9 
121. G 
123.7 
120. 0 
128. 5 
130.8 
133.3 
135. 6 
138.1 
140.4 
143.3 
145. 8 
149. 1 
152. 3 
156.6 
159. 9 
162.8 
164. 5 



Growth in- 



One-lialf 
year. 



One year. 



Centimeters, j Centimeteri. 



2.5 
2.0 
3. 0 
2. 1 
2.7 
2.1 
2.3 
2.5 
2.3 
2.5 
2.3 
2.5 
2.3 
2.9 
2.5 
3.3 
3.2 
4.3 
3.3 
2.9 
1.7 



5.1 
'4.8 
"4.8 

"i.'s 
"i.'s 
'5.2 



7.5 
6.2 



In the four years from 8 till 12 the growth is entirely regular, being for each year 
4.8 centimeters. The greatest growth is from 14 to 15. 

Kotklmann's Ixvestigations in Hamburg. 

In an investigation of the 515 students of the Johannaeum, in Hamburg, published 
in 1878, Kotelmanu makes the following statements: 

The students in the gymnasium exceed those in the lower schools in weight and 
height, more because of unfavorable social conditions of the pupils in these schools. 
The older the boys the more the muscles of the upper extremities grow as compared 
with those of the lower, which is explained by the fact that, as they are sitting 
more, the lower extremities are less active. Thus the muscles of the legs are less 
contractile as years increase, while the opposite is true with the muscles of the 
arms. "With this is connected the further fact that the strength of the arms iucreascs 
from year to year with the increase of their circumference, while the strength of the 
leg as compared with that of the arm is less as age increases. 

The development of the superficial facia, which increases with weight of body in 
the older pupils, is not only greater than in the younger pupils, but increases greatly 
■with the growth of the muscles in the older scholars. 

The time of puberty is of the greatest importance for the whole development of 
the body, since not only the height and weight, but also the muscles and strength 
of the upper and lower extremities, the chest girth and lung capacity, all at this 
period increase the most. The only exception is the increase of fat, which is some 
what irregular at different ages. 
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The luug capacity increases Avitb age faster than the length of body. Following 
is the table of Kotelmaiiu : 

TA15LE 3. 



9 years . 

10 years , 

11 yeais 

12 years 

13 years , 

14 years 

15 years 

16 years . 

17 years 

18 years . 

19 years , 
2ii years , 



Age, in years. 







Itcl^tion of. 


Lengtli of 


TjUii^ capac- 


l6Il*^tll of 


bod} . 


itv 


Ijody to lung 






c&p*vcit>j'. 


Centimeters. 


Cubic cm. 




128.58 


1, 771. 15 


1 : 13. 77 


130. 75 


1, 865. 45 


1:14.26 


135. 06 


2, 021. 66 


1:14 22 


139. 91 


2, 177.41 


1 : 15. 56 


143. 09 


2, 270. 28 


1 : 15. 80 


148. 88 


2, 496. 15 


1:16. 76 


154. 19 


2, 757. 69 


1 : 17. 88 


161. 65 


3, 252. 97 


1 : 20. 12 


166. 90 


3, 553. 72 


1 : 21. 29 


168. 39 


3, 686. 11 


1:21.89 


166. 86 


3, 891. 25 


1 : 23. 32 


167.19 


3. 926. 92 


1 : 23. 48 



Wintrlch also confirms the conclusions from the above table. 

But, on tho other hand, the weight of body increases with age faster than the lun< 
capacity, as shown iu the table which follows: 



Tablk 4. 



Age, in years. 


Weight of 
body. 


Lung capac- 
ity. 


Relation of 
■weight of 
body to lung 
capacity. 


9 


Kilogram.^. 
25. 5.') 
20. 89 
29. 22 
32. 34 
34.01 
38. 90 
43. 65 
49. 33 
54. 03 

57. 34 

58. 70 
60. 40 


Cxihrc cm. 
1,771.15 
1,865.45 
2,021.66 
2, 177.41 
2, 270. 28 
2, 496. 15 

2, 757. 69 
8, 252. 97 

3, 553. 72 
3, 680. 11 
3,891.25 
3. 926. 92 


1 : 69. 32 
1 : 69. 37 
1 : 69. 18 
1 : 67. 51 
1 : 66. 75 
1 : 64. 07 
1 : 63. 18 
1 : 65. 94 
1 : 65. 77 
1 : 64. 28 
1 : 66. 22 
1 : 65. 01 


10 


11 


12 


13 


14 


15 


10 


17 


18 


19 









Vierordt has arrived at similar results by combining the figures of Schnepf for 
lung capacity with those of Quetelet for weight of body. 



ClllLDRKN OF FliEIBKRG IX SAXONV AND OF THE WHOLE KINGDOM OF SaXONY. 

Drs. Gftissler and Uhlitzsch, by comparing their measurements of the school children 
in Freiberg with those of the Kingdom of Saxony, found that the children in Freiberg 
are smaller. They found also that in the common schools of Freiberg the children 
bad a higher average height than children of the farmers in the surrounding towns. 

There were in all 21,173 children— 10,343 boys and 10,830 girls— studied, from 6i to 
Hi years of age. 
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Measurkments ov School Ciiildkex in GoiiMs-LKirzn;, Saxoxy. 

Dr. Paul Hasse iii 1889 measured 2, 80G scliool cliilclreu iu Golilis-Leipzig — 1,386 boys 
and 1,420 girls. The average heights and weights at difYerent ages Avere as follows: 

Table 5. 



6- / years 

7- 8 years 

8- 9 years 

9- 10 years 

10- 11 years. .. 

11- 12 years... 

12- 13 years... 

13- 14 years... 
Over 14 years 



Hei 




"Weight. 


Boys. 


Girls. 


Boys. 


Girls. 


Cm. 


Cm. 


Pounds. 


Pound*. 


110.2 


109.3 


42.7 


40.9 


1U.4 


113.7 


45.8 


44.7 


119.4 


117.7 


49.3 


48.1 


123.9 


124. 0 


53.4 


52.4 


129.1 


128. « 


57. 5 


57.0 


132.4 


i:i3. 9 


61.9 


63.2 


138.2 


139.5 


09. 1 


70.5 


140.7 


145.1 


71.8 


77,2 


146.2 


149.1 


79.8 


86.5 



The relation between height and weight should be noted. It is well known that 
they stand in a constant relation to each other. In comparing these with other 
measurements, the boys are not so large as those measured by Kotelmann in Ham- 
burg or those measured by Bowditch in Boston. The girls are second only to the 
Boston gills. The children of Gohlis-Leipzig excel in weight and height those in 
central Enssia measured by Erismanu, those iu Turin measured by Pagliani, those 
in Poland measured by Landsberger, in Hrcslau by Carst.'idt, and in Freiberg by 
Geissler and Uhlitzsch. 

Comparing the poor with the well-to-do classes, the results show that for boys of 
the same age the height varies from 0.7 to 4 centimeters in favor of tho well-to-do 
classes ; for girls it varies from 1.7 to 4.1 centimeters in favor of the well-to-do. The 
children of the well-to-do classes excel also in weight for the same age; for boys 
the excess runs from 0.3 to 4.7 pounds; for girls from 1.6 to 4.6 pounds. In general 
the dift'ereuce between the classes is not so great as in other places, as in Freiberg 
and Turin, except in Boston, where the difference between the classes is less 
marked. 

Hasse also gives data concerning the weak or defective children, who generally 
can not attend school regularly. Such children are usually abnormally developed 
or have some chronic ailment. In the primary schools 9 per cent belonged to this 
class. A striking fact is this, that iu many cases these children in certain years 
were over normal ; that is, were taller and heavier than other children. This sug- 
gests that there is a certain normal relation between mental and pliysical develop- 
ment, the finding of which is one of the aims of anthropometry. 

Measurements of Children ix Lausanne, Switzerland. 

In November of each year Dr. Combe measured the children in Lausanne, arranged 
according to the month in which they were horn, giving averages for the month aa 
well as for the year. He found that boys up to 14 and girls up to 11 developed 
regularly, hut from 11 to 14 the girls grew faster. The length of body showed 
great variations. From the single month's average Combe made the yearly average 
from 8 to 18. The height of boys corresponding to the years was 117.4, 122.2, 126.9, 
131.3, 135.4, 139.8, 144.4, 149, 156, 162, 167; of girls, 116.3, 121.2, 126.1, 131, 136.4, 
141.9, 147, 153, 157, 163. 

The height of girls up to 11 years is continually less than that of boys; then sud- 
denly it increases and exceeds the hoys in the fourteenth year by 1-1.5 centimeters. 
Then the growth falls hack, and that of the boys is greater and continues so. 
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TAI.LEST CHILDRKX nOUX IX Sr.AIMER. 

According to Combe (Table No. 6), boys born in the months of September, Octo- 
ber, November, Decembei, J.-inuary, and February are not so tall as those born in 
the other months. Those boru in November are the shortest. Those born in July 
arc the tallest. 

Taulk 0. 



Average length of body of boy.s born in — 



Age. 


Dec. ! 

1 


Jan. j 


Fob. 


Mar. 


Apr. j May. 1 June. I Jiily. 


Aug. 


Sept. 


Oct. 


Nov. 




1 

117.9 


118. 3' 


117.6 


117.8 


116.9) 117.3; 117.0 


118.4 


117.3 


117.6 


116.8 


117.0 


9 years 


122. 1! 


122. 6: 


122. 0 


123.1 


122.0 121.8 121.8 


123.6 


122.3 


122.5 


121.3 


121.8 


id years 


126. 3' 


127.4 


126. 7 


127.6 


127. 8 126. 8 126. 6 


128.9 


126.6 


126.9 


126.2 


126.6 


11 years 


131.8 


131.4, 


130.7 


131.4 


131.91 131.6; 130.8 


133.1 


131.4 


130.9 


130.3 


130.8 


12 years 


135. 3 


135. 5, 


135. 1 


135.5 


136.41 135.5 134.7 


136.9 


135.6 


135. 3 


134.9 


134.7 




139. 5 


139.6, 


139.3 


141.3 


141.0 139.9 138.6 


141.3 


140.3 


139.4 


139. 1 


138.8 




143. 9 

I 


144. 4 


143.9 


146.2 


145.41 144.6 142.4 

1 1 


146.4 


145.3 


144.9 


143.7 


142.2 



If wo examine the following table (No. 7) of Coml)C, we will find that girls born 
in December, January, February, March, April, and May show a less length of body 
than those born in the otlier months; those born from June till November are taller. 
* The tallest are born in August. 

Tahi.k 7. 



Age. 



Cm. Cm. I Cm. 

8j-eara 115.8 110.6; 116.1 

9vcars 120. 8| 121.1 120.9 

id years 125.3' 125.7! 125.8 

Jl years 130.2 130.41 130.3 

12 years I 135. 3| 134.8 130.1 

13 years ' 140.51 140. 6| 142.1 

14 years 145.3, IIC. 01 147.2 



Average length of body of girls born in- 



Dec. Jan. ; Feb. Mar. Apr. May Juno July 'Aug. Sept. Oct. l^ov 



Cm 
117.7 
121. 5 
126. 3 
130 
136.9 
142.4 
140.8 



Cm . I 6Vn. 
116.3^ 117.2 
121.1' 121.7 
126. 0; 126.1 
131.31 130.8 
136.71 136.2 
141.81 141.3 
140.3! 145.9 



Cm 

116.6 

121.7 

126.9 

132.6 

137.8 

142.7 

147.8 



Cm. 

115.7 

120.7 

125.6 

130. 5 

135.7 

141.9 

147.8 



Cm. Cm 
116.5 115.7 
121.3 120.6 
126.8 124.9 



132.0 
138. 1 
144. 1 
149. 5 



129.4 
134.2 
140.1 
146.0 



Cm. 
115.3 
121. 5 
126. 5 
131.9 
137. 8 
143. 6 
148.1 



Cm. 

116.6 

121.2 

126.6 

131.8 

137.0 

142. 6 

148.3 



The investig.ntious of Wahl in Denmark and Wretlind in Gotenburg, and espe- 
cially those of Malliug-Hanscn in Copenhagen, on the deaf, show that the length of 
body of boys from March till August increases greatly, but very little from Septem- 
ber to February. Malliug-Hanseu assumes that this is due to the summer vacation; 
but Combe thinks not, because Wahl has observed the same thing in children under 
7 years who had not been at school. Combe thinks it is due to the nature of the 
child, and is analogous to the inllaeuce which the birth-period has upon the length 
of the body, for in both cases the maximum of body-length is found in the same 
period, that is from March till August. 

l?nt it may be due, as it seems to us, to some extent to economic conditions, for 
a child boru in summer generally has better food and air. As we know, a large 
number of parents of public-school children arc poor; in Aviuter they are forced to 
economize move on account of expense of heating. They generally live also in small 
and poorly-ventilated rooms. The influence of such conditions on a very young 
child would be much more detrimental than when the child is older and better able 
to resist unfavorable surroundings. 
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.SICKNESS IX SCHOOL. 

Combe found sickness in girls existing to some extent to the eleventh year, then it 
increased faster than in boys np to 15. In the case of girls, siclcuess dejtended less 
ou contagious diseases; it was duo rather to the want of resistance, etc. 



Taulk 8. — Percentage of sicklinexs in school children hi Co2)enhagen and Laiimnne. 



Age. 


Boys. 


Girls. 


Sickly ill 
Copeuha- 
geii. 


Sickly ill 
Lausanue. 


Growth. 


Sickly in 
Copoiiha- 
geu. 


Sickly in 
Lausauuc. 


Grow 111. 




Per cent. 
48. 0 
50.0 
48.0 
40. 7 
42. 5 
39.0 
39.4 
37.3 
42.9 


Per cent. 


Cm. 


Per cent. 
52.0 
50.0 
52.0 
53. 0 
57.5 
00.4 
00.6 
62.7 
57.1 


Per cent. 


Chi. 


7-8 years 










9- 10 years 

10 11 years 

11- 12 years 

12- 13 years 

13 14 years 

14-15 years 


64 
43 
42 
40 
33 
29 
34 


4.8 
4.7 
4.4 
4.1 
4.4 
4.6 
7.0 


88 
75 
60 
66 
68 
61 
39 


4.9 
4.9 
4.9 
5.4 
5.5 
5.1 
5.0 



From the above table (No. 8) of Combe, it will be noted that the girls attend 
school at the age when they are most disposed to sickliness, as senemia, headache, 
etc.; while the boys, if they enter into this dangerous period, have left the primary 
schools. Combe criticises especially any school plan which does not consider this 
difference between the sexes as contrary to nature, for it makes at this time the 
same requirements of boys and girls. The girls demand special care during the age 
of puberty; their tendency to teuemia during this period, according to all rules of 
hygiene, should be combated every way, at home, in regard to air, light, exercise, 
and nutrition, and especially in school where sufficient air-space, good ventilation, 
light, and lieating are demanded. Girls at this period should not have much house- 
work to do, for it robs them of necessary exercise iu the open air. 

Size ok Body and Weight of School Children in Saalfeld, Germany. 

Emil Schmidt, of Leipzig, in 1892, published observatious on 9,506 school children 
in Saalfeld, 4,699 being boys and 4,807 girls. 

Comparing these measurements with those in other couutries, Schmidt Cmls tliat 
the children in Saalfeld are not so tall for their ages as Boston school children, who 
from ages 7 to 10 exceeded by l.o to 1.9 centimeters; from ages 11 to 14, by 2.2 to 3.1 
centimeters. 

Compared with the children of the English working classes, the Saalfeld children 
excel at age 12, by 2 centimeters; at age 13, by 3.2; at age 14, by 1 centimeter. 

Danish boys at all ages are taller by 0.1 to 2.7 centimeters than Saalfeld boys. 
Swedish children are still taller by 1.8 to 6.7 centimeters. 

The Turin boys of the well-to-do classes are larger than the boys of Saalfeld, but 
those of the lower classes are smaller than the boys of Saalfeld. This would indi- 
cate in Turiu a wider di.stinction between the classes. The same general compari- 
sons apply to the girls, with a few excej)tious. 

The investigatious of the children of Saalfeld in general confirm the results of 
previous investigations. Thus it has been found that boys grow more regularly 
than girls. In Danish and Swedish schools it was shown that girls react more upon 
outer influences than boys; also that the total growth of girls during school years 
is greater than that of boys. 

Schmidt shows from the following tables that in the city the average size of body 
during school years is less and the growth is slower than in the country. There is 
more elasticity in the conditions of the country, which aids the child iu overcoming 
auy injurious effect of confinement in school. 
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City. 


Country. 




Cm. 
109.0 
U0.7 
165. 3 
59.0 
31.7 


Cm. 
109.6 
143.4 
166.5 
59.6 
33.8 


Lciif;tli of 1)0(1 V in fourteenlli vear 


Lenjitli of bodv iu twcntv-lir.st year 


(irowMi from liirtli until seventli year 


Growth from seventli till fourteenth year 





Children of Poland. 

Tlie first part of Table No. 10 below is tbat of Dr. Landsberger, of Poland. From 
1880 to 188G he measnrt'd yearly in May 104 children. He lays stress npon the fact 
that it -was always the same children. Many of the children, however, fell out from 
year to year, from one cause or another. Yet Landsberger says the numbers were 
largo enough at the outset to give the average value. 

The children were separated into two classes, the poor and the well-to-do. He 
made measurements of the liver by percussion, and found that from 6 to 8 in boys 
the liver to be on an average 10, lOi to 10^ centimeters long in the well-to-do classes ; 
in the children of the poorer classes it was less. The liver is from 8.9 to 9.3 per cent 
the length of the body. Fierichs ' has found by measurements on the dead, where 
the length of body was from 100 to 150 centimeters, the liver was 8.3 centimeters, 
and iu boys from 6 to 15 years 6.7 long. Hensen - makes the liver of the new-born 
infant weigh 4.39 per cent and that of the adult 2.77 per cent of the whole weight 
of the body. 

Taulk 10. 



Length of liody 

Arm reach 

Length of left arm 

Maximum leujithof head ... 
Maximum width of head... 

Heiglit of head 

Height of face 

Circumference of head 

Circumference of nt cli 

Circumference of chest 



6 

years. 



Cm. 
106.9 
106. 3 
47.3 
16. 5 
13. 7 
20.7 
14.7 
50.9 
24.9 
54.8 



7 

year.s. 



Cm. 
112.2 
112. 5 
49. 4 
16.6 
14.5 
20.8 
14.7 
51.0 
25.4 
55.4 



years. 



Cm. 
117.3 
116.9 
50.2 
16.7 
14.3 
20.9 
14.9 
51.3 
26.0 
58.0 



9 

yea I S. 



Cm. 
122.1 
122. 2 
53. 6 
16. 5 
14.5 
21.2 
15.4 
51. 7 
26.3 
60.2 



10 
years. 



Cm. 
125. 4 
125.0 
54.9 
17.0 
14.5 
21.0 
15.7 
51.8 
20.7 
61.9 



11 
ycar.s. 



Cm. 
130.0 
129. G 
57.0 
17.1 
14.6 
21.4 
15.6 
51.9 
27.0 
63.7 



12 
years. 



Cm. 
135.2 
135.4 
59. 7 
17.2 
14. 6 
21.3 
16.1 
52.3 
27.9 
C5.0 



13 
years. 



Cm. 
139. 2 
140.5 
02.7 
17. 5 
14.5 
21.7 
10.5 
52.3 
29.1 
69.0 



Increase — 



From 
6 lol3 
veara. 



Cm. 
32.3 
34.2 
15.4 
1.0 

0. 8 
1.0 

1. 8 
1. 4 
4.2 

14.2 



Length of left ami : 

Quetelet 

Zeising 

Ileijrlit of head: 

Qnetelet 

Liharzik 

Circumference of head : 

Quetelet 

Circumference of chest: 

Qnetelet 

Kotehuann 



44.7 
50. 0 



19.5 
6 20.4 



50.8 
54.3 



47.5 



19.8 
21.0 



51.3 
56.4 



20.1 
21.0 



51.9 
58.5 



53. 1 
60.4 



20.- 3 
21.4 



60.6 
60.7 



20.5 
21.7 



63. 0 
62.4 



20.9 

V9 9 



67. 5 
65.8 



I a 15. 8 
!all. 7 



a From 6 to 12 years. 



6 About. 



• Klinik der Leberkrankheiten, S. 40. 

2 Hermann's Handb. d. Physiologic. Leipzig, 1881, VI, 2. 
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The (lift'ereiice between the classes is brought out clearly in the Ibllowiiig table: 

Tahle 11. 



Tear. 


Average 
heiglit of 
■well-to-do. 


Average 
height of 
poor L'lagsrg. 


1?60 


Centimeters. 
108.9 
1U.5 
119.6 


Centimeteis. 

106. 1 
111.4 
116.7 


1881 


1882 





Children of the Avell-to do cLisses are stronger and larger w hen beginning school 
life, but in spite of their better uourishmeut do not grow faster than the poorer 
children. This is not in accord with the conclusiou as to Washington school chil- 
dren, but Landsbcrger measured only IOC children. This points to the great impor- 
tance of nourishment in the earliest childhood, before school life begins. This will 
be clear if we examine the following painstaking measurements made by Russow.' 



Table 12. 



Year. 


Children nursed by 
mothers. 


Children artificially nour- 
ished. 


"Weight. 


Length. 


"Weight. 


Length. 


rourth year 

Fifth year 

Seventh year 


Kilograms. 

9.9 
11. 1 
12.6 
U. 2 
1.5. 3 
17.0 
18.2 
20.7 


Centimete re. 

73 
83 
89 
93 
100 
106 

no 

116 


Kilogra ms. 

7.4 
8.6 
10.5 
12.0 
13.4 
15. 7 
15.9 
18.3 


Centimeters. 

66 
75 
»^ 
87 
98 
102 
1(15 
113 



From the table below it will bo seen that the head in its diameters and circum- 
ference grows much more slowly than the body; also that the head seems to be inde- 
pendent of the length of the body in its growth. Thus, let us consider the relation 
of the length of the head to the length of the body, giving the former in per cent 
of the latter. 

Table 13. 



In the ne TV-born child. 

In the second year 

In the sixth year 

In the seventh year . . . 

In the eighth year 

In the ninth year 

In the tenth year 

In the eleventh year. . . 
In the twelfth year. . . . 
In the thirteenth year. 
In tlie eighteenth year 
In adults 



Per <-6nt \ Per cent 
according to ] according to 
Quetolet. 1 Liharzik. 



24.0 
17.2 
13.0 

13.0 

12.8 
12.5 
12.3 
12.1 
11.9 
11.2 
12.0 



Per cent 
according to 
Landsberger. 



15.3 
14.7 
14.2 
13.5 
13.5 
13.1 
12.7 
12.5 



During school age the maximum width of head increases very little or none at all, 
but the height of face increases faster than all the other head measurements. 

Schaaffhaiisen in Bonn has shown the importance of the relation between height of 
face and length of body. His table (No. 14), which follows, gives the heights of head 
and face in per cent of the length of body. 



1 Jahrb. f. Kinderheilk., XVI, 1-2. 
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These figures (Tabic No. 14) agree substantially with Quetelet's, showing the strong 
growth of the face in school days. In consequence of the great growth of the body, 
the head is relatively slow in its growth. 

The children mea.surcd by Laudsberger are mostly hyper-brachy-cephalic — that is, 
the width of head is comparatively verj^ great. 

The chest girth increases constantly with the length of the body, and is generally 
half the length of the body. 

Tahle li. 



Age. 



Height of 
head. 



6 yenra . 
Vyeara ., 

8 years . 

9 years . 
id 3-eai a 

11 years 

12 years 

13 year.s 



Per cent. 



19.3 


13.7 


18. 5 


13.1 


17. 8 


12.7 


17. 3 


12.6 


16.7 


12.5 


16.4 


12.0 


15. 7 


11.9 


15. 5 


11.8 



Influence of Unfavorable Conditions on the Growth of Children. 

Influence of unfavorable conditions on the life and physical development of youth 
is shown in the following table of Pagliaui: 

Taf.i.e 1.5. 



Number of persons. 



0. 
34 
45 
41 
28 
23 
15 
9. 
6. 
4. 



Age. 



Tears. 
10 
U 
12 
13 
14 
L') 
16 
17 
18 
19 



Average 
weight. 



Kilograms. 
24.51 
26. 18 
28. 38 
31.75 
33.06 
39. 36 
41.47 

43. 20 

44. 55 
46. 65 



Average 
heigiit. 



Centimeters. 
126.3 
128.1 
132.1 
137.5 
140. 0 
148.6 
151.2 
151.3 
154. 3 
156.0 



Averagecbest Average lung Average miis- 
girth. I capacity. cular force. 



Centimeters. 
01.0 
61.2 
62.8 
65.2 
66.4 
69.5 
70.3 
71.6 
72.6 
74.2 



Cubic cm. 

1, 060 
1,700 
1,860 

2, 045 
2,100 
2. 445 
2, 485 
2, 660 
3, 115 
3, 125 



Kilograms. 

66.5 
68.5 
79.0 
95.0 
105.0 
118.5 
121. 0 
136.0 
142.0 
150.0 



Those measurements were made on the inmates of an institution in Italy. 
In the following table by AVeissenberg the number in some of the groups is not 
large, but the figures sliow a general regularity. 



Table 10. 



Age. 


Length of body. 


"Weight of body. 


Strength of lift. 


Poor. 


Middle 
classes. 


Wealthy 


Poor. 


Middle 
classes. 


Wealthy 


Poor. 


Middle 
classes. 


Wealthy 


12 years 


Cm. 

124.2 

125.9 

130.8 

133.3 


Cm. 
124.7 
128. 0 
134. 5 
137.7 


Cm. 

125.6 

13L5 

137.8 

140.4 


Kilos. 

25. 95 

26. 99 
29.03 
32. 23 


Kilos. 
25. 69 
27.29 
30. 75 
33.34 


Kilos. 
25. 25 
27.28 
31.97 
34. 74 


Kilos. 
36.2 
40.1 
49.4 
54.5 


Kilos. 
34.6 
40.7 
54.2 
60.8 


Kilos. 
32. 1 
40.1 
53.2 
60.5 
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Table 1G— Continued. 



Length of bodj'. 



Tailor. 



Cm. 

138.4 

144.4 

147.7 

152.5 

160.0 

159. 0 

161.0 

164.5 

162.5 

162.9 

162.4 

164. 1 



Middle 
class. 



Cm. 

137.7 

144.8 

148.2 

155.8 

160. 1 

161. 1 

164. 1 

164.0 

164.8 

165.9 

164.3 

164.2 



Smith. 



Cm. 

138.4 

143.8 

145.9 

149.7 

157.4 

161.0 

165. 0 
163.3 

166. 5 
167.8 

167. 2 
164.8 



Weight of body. 



Slrongth of lift. 



Tailor. 


Middle 
class. 


Smith. 


Middle 
class. 


Tailor. 


Smith. 


Kilos. 


Kilos. 


Kilos. 


Kilos. 


Kilos. 


Kilos. 


33. 52 


33.34 


33.68 


65.4 


60.8 


67.0 


37. 47 


37.89 


36.59 


80.3 


80.1 


80. 3 


40. 07 


40.98 


40. 30 


81.9 


90.6 


89.7 


45.52 


46. 34 


40. 87 


97. 1 


107.2 


111.7 


50. 10 


51.40 


51.40 


98.7 


119.9 


138.0 


50. 76 


53.98 


52.84 


120.8 


129,6 


136. 8 


54.24 


50. 75 


61.50 


123.0 


143.4 


175.0 


54.67 


56. 60 


57. 10 


124.7 


149.9 


175. 2 


55. 37 


58.51 


61.69 


132.0 


143.7 


185 5 


56.91 


61.69 


63. 86 


126.4 


142.8 


170.6 


58. 09 


60.45 


63.91 


105.0 


133. 0 


165.0 


59. 53 


62. 92 


62.40 


97. 30 


124.5 


152.5 



The poor are less in height and weight than the wealthy classes. There is a strik- 
ing oft'set in the dift'erenc(^ in trades on the strength of lift; thus the smiths are much 
stronger than the tailors. 

Chest Girth ix Relation to Lexgtu ok Body. 

As the development of the body may be expressed in its length, so cliest girth can 
be considered as an e.xpression for the width of the body. 

TAnLii 17. — Chest girth in relation to Ien//th of body. 



Average circumference of chest. 



•Tews 

(Weissen 
berg). 



Mm. 
524 
500 
575 
600 
618 
625 
612 
660 
679 
714 
7.37 
760 
805 
819 
837 
830 
850 
880 
877 
895 



Jews 
(Sack). 



Mm. 



622 
622 
628 
655 
677 
734 
757 
784 
797 
802 
808 



Russians 
(Sack). 



Mm. 



598 
624 
636 
651 
671 
697 
738 
774 
803 
825 
842 
846 



Belgians 
(Quete- 
let). 



Mm. 
522 
543 
564 
585 
608 
630 
652 
675 
097 
720 
742 
7G7 
797 
821 
845 
865 
882 
890 
890 



Yearly increase. 



Jews 
(Weissen 
berg). 



Mm. 



Jews 
(Sack). 



Mm. 



Ku.ssians 
(Sack). 



Mm. 



Comparing the foregoing table (No. 17) of chest girths of different nationalities with 
those of the heights in Table No. 16, Weissenberg says the growth in height does not 
go parallel with that of the chest. It seems that during puberty the body grows in 
length at the cost of the chest development. But this unfavorable condition is com- 
pensated for after pubertj\ Since the chest contains tlie most important organs to 
life, and since the body during puberty should have the best of care, conditions that 
affect unfavorably the relation of length of body and chest girth must be avoided. 
Weissenberg says that from facts already known school life exercises a bad influence 
in this respect on the development of the body. According to Sack, good food and 
pure air play the principal role. The chest girth increases in relation to the length 



j:xperimental study of children. 



1129 



of body up ti) about the age of 50. The -weigbt also reaches its maximum about tbis 
time. It is a general observation ( Weisseiiberg) that A ery thiu people can become 
very lleshy in old age, and that marriage has a good influence in this relation. The 
increase in llesh is specially in the trunli, chest, and abdomen, and thus the chest 
girth increases. There is also the emphysematous enlargement of the lungs, which 
is almost normal in old age. This also increases the chest girth. 

IXFLUEN'CE OF AGE ON GROWTH OF BODV. 

The position of the extremities is parallel to the length of the body and corre- 
sponds in growth. The length of the extremities is about one-half the length of the 
body. Examining the following table (No. 18) of AYeissenberg, it will be seen that, 
like the whole body, the extremities grow rapidly up to the sixteenth year. Then 
there is a slow growth to the thirtieth year, when the maximum is reached; then 
i'oUows a slight retrogression. The increase of the leg in length is in general up to 
the tenth j'ear less than half of the increase of the length of the body; but in the 
following year the leg grows faster than the half of the increase of the body in length. 
This continues up to the seventeenth year. Directly before puberty kg and trunk 
grow about cciually. The increased growth of the whole body during puberty is due 
especially to the increase in length of leg. 

In advanced age the leg shortens somewhat in length, due to the flattening of the 
instep, weakness in the kneejoints, and sinking of the neck in the femur. 

The greatest yearly increase in the length of the foot is in the sixth year, which is 
striking. In old age foot and hand decrease. This, as in the extremities in general, 
is probably due to arthritic changes in the joints. Thus in the general shrinking of 
old age all members of the body take part. 

Table 18. — Growth in lenglh of Hie extrcmllUs {Jewft and Belgians torjether). 



5 years 

6 years. . . . 

7 yoars 

8 years 

9 years 

10 years... 

11 years. . . 
VI years... 

13 years. . . 

14 years... 

15 years . . . 
IC years. . . 

17 years... 

18 years. .. 

19 years. .. 

20 years... 
21-25 years 
26-30 years 
31-40 years 
41-50 years 
51-75 vears 



Avera<!e leiiirtl). 



Arm. Hand. Le; 



Mm. 
435 
466 
485 
502 
529 
544 
505 
SI'S 
COS 
647 
660 
691 
722 
724 
740 
7:^8 
742 
751 
744 
750 
745 



Mm. 
110 
122 
126 
132 
136 
140 
145 
150 
156 
163 
108 
176 
181 
182 
180 
184 
185 
187 
185 
186 
186 



Mm. 
493 
530 
552 
508 
601 
621 
659 
698 
722 
765 
785 
822 
849 
847 
862 
861 
865 
889 
856 
804 
8:i0 



Foot. 



Mm. 
167 
182 
179 
189 
197 
202 
211 
221 
227 
237 
242 
253 
257 
250 
259 
258 
258 
263 
257 
257 
257 



Te u ly increase. 



Arm. j Hand. Leg. j Foot 



Mm. 



Mm. 



Mm. Mm 



37 
22 
16 
33 
20 
38 
39 
24 
43 
20 
37 
27 

— 2 
15 

— 1 
4 
4 

—13 
8 

— 4 



Periods of Growth, 

Comparing the results of Weissenberg and others, there are six periods of growth. 
The lirst period extends from birth to the sixth or eighth year, and is throughout 
one of very rapid growth. At the end of this period the body is more than twice as 
large as it was at birth. It seems that during the fetal life the impulses received 
mature a number of years after birth. These impulses are of great intensity, as 
shown from the facts that the foetus at the CTid of the foetal life is twenty-five hun- 
dred times larger than the ovum out of which it has develoi^ed. 
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The second period extends from 11 to 11 yenrs of age and growth is slow. 

The third period is from IG to 17, presenting a sudden advance in growth, which 
is in relation with the development of puberty. 

The fourth period shows a slow growth, extending np to age 30 for length of body ; 
uy) to age 50 for chest girth. Here growth in the proper sense has ceased. 

The fifth period is one of rest, and in normal conditions is from 30 to 50 years of 
age, and is one of full symmetrical development. 

The sixth and last period is characterized by a decrease in all dinicnsious of the 
body. 

It must be remembered that these periods do not always fall at the same age. 
Table 19. — Growth of women of different naiionalities. 




Weissenberg measured 303 girls and women in all, of the age from 5 to 40. The 
results of these measurements are given in the Table No. 19, above. Woman grows 
somewhat intensive uj) to 18; after this, growth is at a minimum. The period of 
puberty is from 9 to 14 here; the woman is larger than the man from 11 to 15; before 
this she is a little smaller, but after this time she is much smaller. 

Comparing -women of other nationalities, the Swedisli women are like the Jewish, 
except that puberty is somewhat later. Key's results agree with those of Weissen- 
berg, -while Quetelet finds the women always smaller than the men; but Quetelet 
used small numbers. 

Table 20. — lielat'wn of height to circumference of head and chest girth. 



Number of persons. 



13 . 
2-t . 
20 . 
41 . 
35 . 
26 . 
15 . 
6 .. 
342 
178 



Age. 


Height. 


Weiglit. 


Circum- 
ference 
of bead. 


Chest 
girth. 


Tears. 


Cm. 


Pounds. 


''hn. 


Cm. 


13. 30 


147. 93 


76. 15 


52.84 


68. 00-72. 06 


14. 50 


149. 21 


73. 92 


53.23 


66. 52-71. 77 


15.38 


163. 50 


96. 20 


54. 34 


73. 80-79. 20 


16.43 


162. 77 


100. 38 


54. 34 


75. 58-81. 07 


17. 36 


167. 93 


106. 88 


54.89 


78. 57-83. 70 


18. 35 


171.65 


124.46 


54.91 


80. 69-85. 98 


19. 40 


172. 57 


122.47 


55. 48 


81.07-86.80 


20.05 


173. 97 


125. 58 


56.50 


82. 6'5-88. 00 


2L02 


168. 00 


126.12 


55. 37 


86. l.Vni. 45 


22. 22 


176. 25 


146. 00 


55. 91 


89. 11-94.87 



EXPERIMENTAL STUDY OF CHILDREX. 



1131 



In tho table (No. 20) of Franz Daffner', it -will be seen that the increase of chest 
girth by inspiration, with the exception of the thirteenth year, averages always a 
little more tlian 5 centimeters. The persons measured were 180 cadets from 13 to 20 
years of age, and 520 Bavarian soldiers. 

Daffner observes that chest girth and circumfereuce of head increase in parallel 
lines; also with the smallest height falls also the smallest circumference of head, 
and with the smallest weight the smallest chest girth. It is striking to see that the 
soldiers from 21 to 22 years of age show an increase over the cadets in all measure- 
ments except the head. Daffner says this anomaly is due to the greater mental 
strain wliich the cadets undergo, increasing the size of the organ of mind, the brain, 
and therewith tho skull. 

Growth of Head, Face, and Nose. 

The development of the head of children has been studied but very little. It 
will be interesting to give some of Weissenberg's measurements of Jewish children. 
It is to be regretted that the number measured is small, especially of the youngest. 
The table below. No. 21, is a combination of selected measurements from Weisscn- 
berg's tables. 

Tho circumference of head of the new-born child is over GO per cent of its full 
length of body when grown. At birth tho circumference of head is about three- 
fourths of tho height of the body; when tho child is grown it has fallen to only 
one-third of the height of the body. 

As to the shape of the head, it is rounder in childhood, but gradually becomes 
longer as indicated by the cephalic index. As before indicated, ^ the maximum 
length grows faster than the maximum width. 

Table 21. 



Circuniference of head 

Maximum length of bead 

Maximum breadth of head 

Cephalic index 

Per coiit of dolicocephaly 

Per cuut of mesocephaly 

Per cent of brachycephaly 

Per ceut of hypei brachycephaly 
Per cvnt of ultrabrachycephaly . 

Ilcight of face 

Bi zygomatic diameter 

Wicltb of nose 

Height of noso 

Distance between the eyes 

Nartal index 

Height of body 



New- born 
children 
(3). 


5 years 
old (4). 


10 years 
old (25). 


Grown 
children 
(100). 


Mm. 


Mtn. 


Mm.. 




3G5 


504 


521 


550 


118 


170 


175 


183 


102 


144 


147 


151 


80. 4 


84.7 


84.0 


82.5 








1 






12 


18 
62 


33 


50 


48 


07 


50 


32 
8 


19 


60 
89 
19 
24 
21 

79. 2 

52d 


93 
113 
26 
40 
27 

65.0 
1, OCO 


101 
122 
30 
47 
30 
63.8 
1,272 


119 
138 

34 

54 

31 

03. 0 

1, 051 



The height of face (Table 21) during the first five years increases more than the 
other parts of the head; during tho second five years the increase is small, but 
larger afterwards. The width of face or bizygomatic diameter, though having a 
smaller increase than the height of face, corresponds to it in its growth. The dis- 
tance between tho eyes increases parallel with the width of head; the increase from 
birth to adult age is only 10 millimeters; at birth this distance is 68 per cent of its 
fill) growth. 

The height of nose represents the middle division of the face, which grows the 
m(!st of all, both in width and height. The nose grows much faster in height than 
in width: the nasal index decreasing with age. 



'Arch. f. Anthrop. Bd. XV, S. 121, 1885. 



"See page 1102. 



4 
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TIk; face may be divided iuto three parts (Weisscuborg) : The upper part, Irom the 
vertex to the root of the nose; the second or middle part, from the root of the nose 
to the base of the uose, and the lower part from the base of the nose to the end of 
the chin. 

In duration and quantity of fjrowth these three divisions of the face increase from 
above to below. The middle division increases the most, and it is the upper jaw 
that rules the growth of the whole face. 

The relatively small increase of head as compared with body may be due to the 
fact that from the day of birth the child needs its braiu and senses as much as when 
it is grown. 

Blonu, Bkuxette, and ilixED Types of Childkex in Oehmaxy. 

Out of 0,758,827 school children in Germany' Yirchow iiuds, as shown in Table 22, 
that more than half of the children belong to the mixed type, but more than two- 
ihirds of the rest belong to the blond tyi>e. 

Tabl''. 22. 



Type. 


Nniiiber of 
children. 


Per cent. 




2, 149, 027 
949, 822 
3, G59, 978 


31.80 
14.05 
04. 15 








(), 758, 827 


lUOlOO 




Considering the different colors of hair, as shown iu Table 23, we see more than 
two-thirds of the childreu have blond hair : 

Table 23, 


Color of hair. 


Number of 
children. 


Per cent. 

63.02 
29.42 
1.98 
.25 




4, 617. 546 
1,988, 906 
133, 864 
17, 499 










CoLOK OF Eyes, Hair, axd Skix of Children ix Germaxy. 



White children with blue eyes are the most frequent; they are about one-half as 
frequent as childreu with blond hair. Brown eyes constitute the smallest number — 
not over a fourth of the whole number. 



Table 24. 



Color of eyes. 



Blue ej-es . . 
Brown eyes 
Gray eyes.. 



As to the color of the skin we find the percentage of white and brown skin as 
given iu Table 25. 



jNumuer oi 
children. 



2, 673, 539 

1, 839, 214 

2, 242, 702 



39. 55 
27. 21 
33. 18 



1 Virchow, Arch. f. Anthrop, Bd. XVI, S. 275-47.5, 1885-86. 
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Color of akin. 


Number of 
children. 


Per cent. 


White skiu 


6, 184, 406 
571, 628 


91.50 
8. 45 







The majority of those with bhick hair have a brown skia (Table 26). 

As we go west aud south iu Germany the number of blondes lessens. They are the 
most frequent in the north. 

If we take the officials of Germany, who belong to the well-to-do classes, we find 
the largest number of blondes, being 40 or more per cent, among their children. In 
the North Friesiau Islands the percentage of blondes is 52.81. 

Among the children of the Goverumeut officials, or the well-to-do classes, less than 
10 per cent are brunettes. 

In general, there is a relatively greater number of blondes in the country than in 
the city. 

In the mixed type blue eyes are the most influenced. 

One-third of all the German school children have gray eyes. Another fact is that 
blond hair prevails in the mixed combinations, reaching an average of 36.41 per cent. 

Those with brown hair, who are not brunettes, are a branch of the brunettes 
rather than of the blondes. The hair of women seems to turn dark faster than that 
of men. 



Table 26. — Percentages. 





Blue 
eyes, 
blond 
hair, 
white 
skin. 


Blue 

eyes, 
brown 

hair, 
white 

skin. 


Blue 

eyes, 
brown 

hair, 
brown 

skin. 


Gray 
eyes, 
blond 
hair, 
white 
skin. 


Gray 
eyes, 
brown 
hair, 
white 
skin. 


Gray 

eyes, 
brown 

hair, 
brown 

skill. 


Gray 
eyes, 
black 
hair, 
brown 
skin. 


Brown 
eyes, 
blond 
hair, 
white 
skin. 


1 


2 


3 


4 


5 


6 


7 


8 




31.80 


6. 20 


1.41 


23.41 


7. 05 


1.91 


0. 06 


13.00 




52.81 


6. 50 


.89 


23. 22 


3. 33 


.59 


. 13 


6. 37 


Prussia, 4, 127,760 persons: 
















From 6 to 8 years of age 


35. 04 


5.38 


1.00 


25. 32 


5.47 


1.28 


.37 


14. 56 


Over 8 to 10 years of age 


38. 33 


6. 13 


1. 34 


23.79 


6. 13 


1. 05 


.46 


12.49 


Over 10 to 12 years of age 


34. 39 


6. 48 


1.25 


24. 19 


6. 73 


1.61 


.44 


11.99 


Over 12 to 14 years of ago 


31.89 


5. 96 


1.00 


25. 57 


7.37 


1.44 


.37 


11.74 


To 14 years of age 


35. 59 


6. 11 


1.27 


24.09 


6.20 


1.58 


.45 


12.65 




26. 25 


6. 32 


1.05 


24.43 


9. 63 


1.91 


.55 


10. 19 





Browu 
eyes, 

brown 
hair, 

white 
skin. 


Brown 
eyes, 

brown 
hair, 

brown 
akin. 


Brown 
eyes, 

black 
hair, 

brown 
skin. 


Blue 
eyes, 
ix-d 
hair, 
white 
skin. 


Gray 
eyes, 
red 
hair, 
white 
skin. 


Brown 
eyes, 
red 
hair, 

white 
skin. 


Other 
com- 
bina- 
tions. 


Whole 
number. 


9 


10 


11 


12 


13 


14 


15 






9. 70 


3. 14 


1.21 


0. 10 


0. 07 


0. 06 


0. 28 


6, 758, 827 


Xon h I'riesian Islands 


3.29 


.93 


.55 


.46 


.09 




.84 


2, 369 


Prussia, 4,127,766 persons: 




From 0 to 8 years of ago 


8. 32 


2. 18 


.58 


.12 


.10 


.08 


.20 


546, 949 


Over 8 to 10 years of age 


8. 02 


2.47 


.73 


.11 


.08 


.06 


.21 


2, 156, 025 


Over 10 to 12 veara of age 


8. 88 


2.59 


.84 


.13 


.11 


.07 


.30 


692, 839 


Over 12 to 14 years of age 


10. 42 


2. 69 


.91 


.13 


.11 


.07 


.33 


190, 583 


To 14 vears of .ige 


8. 34 


2. 45 


.75 


. 12 


.09 


.07 


.24 


4, 070, 923 




13. 01 


3.69 


1. 73 


.08 


.09 


.09 


.98 


56, 843 
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From an examinutittu of Table 26 it will he seen that the (larkeniiig of tho hair is 
very slight in the pure brown type, and in the mixed form with gray eyes it hardly 
appears, at least dnring school days. IJnt darkening of the hair is very fre(|nent in 
the mixed forms with brown eyes, yet it is twice as freiiuent in the imro blond typo, 
Avhcre it reaches the highest per cent. 

Hair of Other Natioxalities Compared With Hair of (iKRMANs. 

In comparing the results of observations of school children of other nations the 
following table is made from Virchow's data. A striking part is the small number 
of blondes in Switzerland. This may be due to the fact ("N'irchow) that the country 
districts were not so thoroughly studied. 



'J' ABLE 27. 



Country. 


Niiinber of 

Hchool 
children. 


Blondes. 


Bru- 
nettes. 


Blond 
liair. 


Brown 

and bl:ick 
hair. 




C, 758, 827 
608, 698 
405, 609 

2, 304, 501 


Per cent. 
31.80 


Per cent. 
14. 05 
27. .50 
25. 70 
23. 17 


Per cent. 


Per cent. 










11. 10 
19. 79 








44. 97 


54. 84 




10, 077, 635 





















LoxG Head and Broad Head. 



About all European peoples show two different forms of head, a long and small 
and a short and broad head. Formerly in Germany the long head prevailed, being 
called the Germanic type, but in recent times short, broad heads have increased, till 
now they constitute the largest number. 

Relation oe Color of Skin. Hah:, and Eves. 

The color of the skin, which stands in a certain relation with color of hair and 
eyes, is an important cliaracteristic for distinguishing races, but in Germany, as in 
other European countries, there is no uniform relation. Blond and brown people 
follow one another in most places, and to-day only a few ])eople8 are wholly blond. 
It seems as if brunettes were increasing daily. According to Virchow, if it could 
be shown that the long-headed people were blond and light colored, and the short- 
headed brunette and dark colored, the course of the mixture and the spread of 
ditierent peoples (also in preliistoric times) would present valuable information. 

There is in typical individuals of a race a more or less constant relation between 
the colors of the skin, hair, and eyes. Frequently all are dark, often they are all 
light. 

Virchow assumes that since there was never a dark race with light hair, although 
originally blond hair can become in adult age dark, that those persons who between 
the ages of 6 and 14 have blond hair should be considered as belonging to a blond 
race. There is no race of which the skin, hair, or iris is wholly without pigment. 
Albinism is a pathological condition. No definite lines can be drawn dividing blondes 
from brunettes. Every individual has a tendency to darker shade. 

The majority of children are born with blue eyes, hut with very many the blue 
soon changes into a brown. This change begins in the first week in life; after two 
years the permanent color is in most cases determined. 

The change of color in the hair is much slower. The majority of children have 
blond hair at birth. It becomes dark gradually, sometimes not till after puberty. 
The same is generally true of the skin, only the darkening process extends further 
into later life. In white races elderly people always have a more colored skin than 
young people; the difterence is more of quantity than (piality. 
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Since there is a certain parallelism in the color of shiu, hair, and eyes, persons 
with blue eyes, blond hair, and white skin are called "blondes," those with brown 
eyes, brown hair, and ))rown skin "brunettes." But there is a large number of 
combinations of less significance. The white races especially show great individual 
variability in combinations. In making these divisions individuals are generally 
taken between the ages of 20 and 25. 

The general results of the investigation in the schools of Germany are confirmed 
by similar studies in Austria, Belgium, and Switzerland. The number of children 
is so great (over 10,000,000) that these results must be considered as fairly well 
established. 

Mkasuhe.vients of Russian Cuildrex. 
Table 28. 



[Vazhuoff's table giving nutrition of poorer classes.] 



Age. 


Nutrition. 


Boys. 


Girls. 




Poor. 


Medium. 


Good. 


Total 
num- 
ber. 


Poor. 


Medium. 


Good. 


Total 
num- 
ber. 

81 
46 
19 
6 
3 


Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 
cent. 

38 
44 
69 
16 


1 year 

2 years 

3 years 

4 years 

5 years 


51 
38 
22 
7 
2 


25 
21 
20 
13 
17 


90 
68 
43 
25 
4 


44 
37 
39 
47 
36 


64 
76 
45 
21 
5 
1 


31 
42 
41 
40 
47 


205 
182 
110 
53 
11 


20 
7 
2 
1 


25 
15 
10 
16 


30 
19 
4 
4 
1 


37 
41 
21 
68 


31 
20 
13 
1 
2 










Total . 


















1 








120 


21.3 


230 


40.9 


212 


37.7 


502 


30 


19 


58 


37 


67 


44 


155 
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v.— rSYCHO PHYSICAL AND ANTHROPOMETRIC AL INSTRUMENTS OF 
PRECISION IN THE LABORATORY OF THE BUREAU OF EDUCATION. 

INTRODUCTION. 

A thorough study of any human being can not be made without 
instruments of precision. Such an investigation of living man is one 
of the most recent tendencies of science. It is paradoxical that man is 
the last object to be thoroughly studied by man. lustrumeats of pre- 
cision have been employed more extensively, perhaps, in the study of 
the abnormal, as illustrated in criminology,^ but it is time they were 
used in the investigation of normal man.^ 

An instrumental method of inquiry is a more exact way of ascertain- 
ing the eflects of mental, moral, and physical forces upon the body, of 
many of which we are unconscious. The facts thus obtained bear the 
closest relation to new questions in the development and education of 
man. 

LIMITATION OF THE SENSES. 

Science in its efforts to seek the truth has a special difficulty to con- 
tend against; it is the defectiveness or limitation of our senses. 
Instruments of precision are for the purpose of correcting these defects 
by increasing the scope of the senses, so that, when truth may be 
found, it may be described more fully and determined more definitely. 

In ancient times there were instruments to measure the weight and 
height, etc., or what is called the static condition. Subsequently 
dynamic movements, electric currents, variations of temperature, etc., 
were studied, but our senses were too slow and confused to determine 
these conditions, so instruments were necessary to measure the very 
small in time and in motion. 

The Graphic Method. 

The graphic method was employed to translate those changes of the 
activity of forces into the language of the changes themselves, which 
words can not do. Writing consists in signs more or less conventional, 
but the graphic method is natural; it is a universal language, as 
expressed in the line or the curve. 

Descartes inaugurated the graphic expression of ideas. This method 
was then soon used to rei)resent diverse variations, as the comparison 
of economical and social i)lienon!ena. Tables were published in Eng- 
land, then in France, showing the curves representing successive vari- 
ations of population, wealth, agricultural production, etc. Since then 
this method has been enlarged so as to apply to all sorts of things. It 
gives clearness and conciseness to its representations. 

Instruments of precision through the graphic method furnish a mode 
of expression and a means of research. Every science accumulates 
facts and observations and compares them to show the relation of 

•See "Education ami Pathosocial Studies," by author, reprint from Reports of 
tho Commissioner of Education, 1889-90 and 1893-94. 
« See page 991. 
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cause an<l eftect. Those comparisons arc the luore itnportaiit the larcjer 
tlio number of data, but this often i^ives rise to extreme complexity. 
The graphic method can reduce these data to a curve that Avill give 
clcaruess and defiuiteness to their meaning. Nature's processes are 
often so complex that it is impossible to give attention to many asso- 
ciated pbenomeria at a time. Instruments of ])recision with their 
tracings can record the different raoveraeuts. 

The intention of this chapter is to give a general idea of the more 
recent instruments of precision,' especially those which apply to the 
nervous system. 

IXSTHt'MENTS OK PUKCISK )\. 

Perliaps oue of the most useful and importiiut iustrumeuts of piccisiou is the 
kymogrtipliiou, wbitli is a sort of typewriter for the lalioratory. 




Fi(i. 1. — Liidwig's Ityiiiographion. 

The Icymograpliion (fig. 1) is an instrnment to fnruisli uniform motion. It records 
experiments 1)y niovemeuts of a marker or index on smoked paper, which lias been 
wrapped aronnd a revolving cylinder. The kymographion of Lndwig fumishee 
motion to the cylinder or it may be nsed as a motor for other light apparatus. 

The cylinder is brass and rotates l>y clockwork. A sheet of glazed paper ii 
wrapped around the cylinder; one end of the paper is gummed and is joined to the 
other end. The pajier is smoked hy holding the cylinder over a paraffine lamp, 
candle, or gas jet. After the tracings are finished the paper is removed from the 
drum or cylinder and passed through a thin A^arnish, which when dry makes the 
tracings permanent. In the most recent form of the instrnment, as in the figure, the 
cylinder can he placed in either a vertical, diagonal, or horizontal position. Any 



' At the end of this part is a list of iustruiuent makers. 
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B)>ee(l between one revolution in five seconds and one in abont an Lour can be given 
to the cylinder. The cylinder can be moved along its axis to a distance equal to its 
length without interrupting its rotation, thus making it possible to record tracings 
of great length. The adjustments are such that many variations t au be given to 
the speed. 

In tlie use of the kymographion other aj'paratus is required, such as electrical time- 
niJirkers (figs. 10 and 11), tuning fork (fig. 6), tambours (figs. 12 and 13), .etc. A 
8i)ecial leather ca.se was made for the kymographion in the laboratory of the Bureau, 
so as to make it portable, but one must exercise much care in carrying the instrument. 
The maker of the kymographion is Petzold,' of Leipzig. 

THE POLYGRAPH. - 

The term polygraph is in general a French name for an instrument used for a 
purpose similar to that of the kymographion or kymograph. The instrument here 
shown is a portable polygraph of Professor Marey. The cylinder is 180 millimeters 




Fig. 2. — The iiolygraiili. 

long and 70 millimeters in diameter, and revolves at the rate of 1 centimeter a 
second. Two tambours, A, are fastened on two rods below, on which they can be 
moved. Two valves v/ith rubber tubes are fastened to the tambours.^ There is a 
place for glazed paper, varnish, etc., in the box. The instrument is easy to carry and 
convenient for experiments outside of the laboratory. 

The cylinder goes by clockwork, which is wound by turning the button at the 
end. In order to stop the cylinder, one blows into the rubber tube marked with an 
arrow. To start it again one draws the air out of the tube. To render the cylinder 
free to revolve, the button to the left is turned to the left. This is necessary to 
smoke the paper on the cylinder. To connect with the clockwork again the button 
is turned to the right. The maker is Yerdin, of Paris. 

The small polygraph (fig. 3.) is a French instrument. The cylinder can be made 
to revolve, varying at the rate of once in five seconds to once in thirty seconds. 

1 See list of instrument makers at end of this chapter. 

2 Marey, Circulation du sang, 2e edition, page 342. 

3 See page 1149-1150. 
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Different speeds can be obtained by changing the position of the wings (n) of the 
regulator. The one in the laboratory of this bureau has he(Mi niaile portable l»y 
having a case made for it. The maker is Verdin, of Paris. 




Fig. 3.— Small polygrai)h. 
HIPP-CHRONOSCOPK. 

The standard instrument for measuring time relations is the Hipp-Chronoscope 
- (fig. 4). It consists of clockwork moved by a weight. There are two dials, the 

hands of which can be thrown in and out of 
gear. Either a glass or a wooden case covers 
the clockwork. This instrument measures 
to thousandths of a second. In using this 
instrument, electric keys, commutators, bat- 
teries, testing apparatus, etc., are required. 
Maker, Krille, Leipzig. 

THK VERXIKU CHKONOSCOPE. ' 

The essential part of the instrument is the 
pair of unequal pendulums at the left. Tlie 
longer of those is of such a length as to make 
one complete swing (i. e., to traverse its arc 
and return to the same point) in 0.80 sec- 
onds; the shorter makes a complete swing 
in 0.78 seconds, thus gaining 0.02 seconds at 
each of its swings, and fixing the unit of 
measurement of the iustrument at one- 
fiftieth of a second. With tLese rates, if 
both pendulums start together, the shorter 
"will gain a whole swing of the longer, and 
they will be together again after forty of its 
swings ; 0.80—0.02 = 40. If the shorter starts 
later than the longer, it will gain, as before, 
at the rate of one-fiftieth of a second per 
swing; and in order to know in fiftieths of 
a second the interval by which it started 
later, it will only be necessary to count its swings until it catches up ; and in gen- 
eral to measure any short interval it will only be necessary to start the longer 




Tig. 4. — Hiiii>Cbronoscope. 



1 Professor Sanford has given a detailed account of his instrument in the American 
Journal of Psychology, vol. 9, No. 2. 
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pendulum at the beginning and the slioitcr at the end, and to count the swings of 
the Khoiter up to and including a coincidence. Tho number counted is the interval 
expressed in the units of gain— that is, in fiftieths of a second. 

The base of the instrument is of cast iron. On one corner of it rises a column 7^ 
inches high, which, with tho little platform supporting tho keys, is cast in one piece 
with the base. From the top of the col- 
umn an arm extends forward over the 
base 3i inches. Tho pendulnms are re- 
leased from the keys at the right in the 
cnt. 

While the instrument is primarily in- 
tended for demonstration purposes, yet 
it can be used for research where a unit 
of one-fiftieth of a second is sufficiently 
small. 

The instrument can be obtained at 
Clark University, Worcester, Mass. 

TINING-FOKK STAND. 

In fig. 6 below is represented a tuning- 
fork stand for making electrical contact 
50, 100, or 200 times per second by means 
of tuning forks the vibrations of which 
are electrically maintained. Any of the 
tuning forks can be fixed in the slot in 
the heavy cast-iron block. A platinum 
wire A projects vertically downward 
from the lower prong of the fork, and 
at each vibration dips into a cup con- 
taining mercury and completes an electrical circuit. The c;jrr(!nt thus formed is 
taken to a small electro-magnet B placed between the prongs of the fork. The 
ebonite block supporting the electro-magnet and the mercury cup can slide along a 
rod C to suit the lengths of the various forks. The level of the mercury in the cup 
can be adjusted by a screw plunger. The mercury can be kept clean by passing a 
continuous stream of water over its surface. The supply of water must be taken to 
the instrument by india-rubber tubing. The amplitude of the vil)ration of the fork 
can be varied by a lateral adjustuient of the electro-magnet; a vertical adjustment 




5.— Vernier clironosoope. (Sauftml.) 




Fig. C— Tuuing fork stand. 

also allows the electro-magnet to be fixed at an equal distance from each prong of 
the fork. The feet should stand upon three pieces of india-rubber tubing ; Avhen this 
is done the vibrations transmitted to the table are lessened, and the fork vibrates more 
readily. Maker: Cambridge Scientific Instrument Company, Cambridge, England. 

PENDULUM CHRONOSCOPK. 

The pendulum chronoscope, as represented in fig. 7, was designed and constructed 
by Professor Scripture,' of the psycho-physical laboratory of Yale University. 



' Studies from the Yale psychological laboratory. Vol. Ill, 1895. 
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This iiistrumcnt is ilesigncd to meet the followiiifr vciiuiroiuents : (1) Acrjiracy to 
the thousandth of a second; (2) case of transportation; (3) readiness of 8ettinp;ni>; 
( t) quickness in reudini^; (5) availability for many kinds of experiments on time. 

Tlio instrument contains a double l)ob, wliich is held by ;•. catch at tho right-hand 
side. When this c atch is pressed the pendnhnu starts its swing, soon reaching a light 
pointer lield in position by a delicate spring, which it carries aiong. At tho exact 
moment the pendulum takes up the pointer it presses a catch which releases the 
mechanism beneath the base ; this mechanism causes a shutter to dro]). thus covering 

an opening iu a metal plate at tlio back of the 
chronoscopc. The person to be exi)erimcnted 
upon is seated at the back ; a curtain keeps him 
from seeing anything except the metal plato with 
the covered opening. He presses a rubber button • 
as soon as Lo sees the shutter move, and a hori- 
zontal bar is released running behind tlie scale. 
Tho pointer swings between this bar and the scale, 
and is consequently stopped when tho bar snaps 
against tlu; scale. Tho pointer starts to move as 
soon as the shutter starts to fall, and c(msequently 
any time that elapses thereafter Avill bo indicated 
by the distance through which the i>olnter travels 
before being caught. The connection of the 
pointer with the pendulum is so delicate that it 
continues its swing until it is caught on the other 
side. 

Electrical contacts are arranged so that the 
units of the scale always indicate the elapsed time 
between the starting of the shutter and the press- 
ing (if the button; that i.s, all lost time in tho 
action of the mechanism is taken up in the scale, 
which is marked iu hundredths and half-hun- 
dreths, which, by the eye, can be easily divided 
into iifths, thus giving records iu thousandths of 
a second. 

For reactions to sound, the shutter is so ar- 
ranged as to Btrike with a noise; for reactions to 
light, colored cards are placed in a holder behind the .shutter, or a rellecting surface 
at this point receives light from the side and sends it through colored glass or gelatin. 
Thc^ instrument is made at the Yale laboratory, Xew Haven, Conn. 

.\ LOCATION P.EACTIOX APPARATUS. 

Professor Fitz, of Harvard University, has designed an instrument for the purpose 
of testing the power of an individual to (juickly and accivrately touch an object 
suddenly disclosed in an unexpected position. The apparatus is so devised as to 
require the subject to make a moA^ement of the finger from the end of the nose to 
smne portion of the arc of a circle of whicli he is the center and wliose plane is at the 
level of his elbow. The whole arrangement consists of a location apparatus, error 
index, pendulum chronoscope, pendulum and index clamp, release, etc' 

Three positions, A, B, and C, fig. 8, are selected, so as to give a wide range of 
movement. The object to be touched is a white spot Lalf an inch in diameter 
placed at one of the. jioints without the knowledge of the subject. There is a screen 
in front, which can be arranged to fall so as instantly to disclose the spot. There ia 
a i)endulura chronoscope (fig. 9) in connection with this, which measures the interval 
of time between the falling of the screen and the touching of the white spot. The 

'For complete description, see Psychological IJeview, January, 1895. 




i'l ,. 7. — renduhmi chronoscopc. 
(Scripture. 1 
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error of tho movement and its direction is deterniiued by ths apparatus for that 
purpose. 

Tlie chronoscope (tig. 9) has a balanced pendulum, total lengtli of which is 12 
inches, and so weighted that the time of swing is about a second and a half. The 
pendulum carries a small index that may be clamped instantly in any position on 
the scale, which is graduated in hundredths of a second by a falling weight. The 
pendulum is held in preparatory position by means of a hook connected with the 




l<'Ui. 8. — Location api>;iratiis. (Fitz.) 

armature of an electromagnet. When the screen falls the circuit is broken !;nd 
tho pendulum carrying its index is released. The remaking of tho circuit by tlie 
touch of tho subject's finger releases a clamp and catches the index, so that the time 
may be read upon the scale. Professor Fitz measured some of the elements making 
up the differeucrs which exist between individuals in iheir ])o\vcr to do certain 




Fig. 9.— Peiululiim clironoscope (Fitz.) 



things requiring quickness and accuracy. The difierences were found to be quite 
considerable, and there was an apparent lack of coordination between time and 
error. Those who were quick were not necessarily less accurate than those who 
were slow. The table which follows gives results suggesting the wide range of 
individual ability. 
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Table 1. — Differences in indiriduah in qnichnvsn and accuracy. 





Time iu ,J„ secourts. 


Males. 


Females. 


Number 
of indi- 
viduals. 


Per cent 
of total 


Average 
error. 


Number 
viduals. 


Per cent 
of total. 


A verage 
error. 


27 35 


11 
48 
54 
29 
18 
8 
4 
0 
1 


6.2 
22.5 
31.0 
17.0 
11.0 
5.0 
2.0 
0.0 
6.0 


11. 1 

10. 05 
8. 25 
9.0 
8.2 
3.1 
4.05 
0.0 
7.8 


1 

12 
18 
25 
11 
4 
0 


1.5 
18.0 
26.0 
35.0 
16.0 

5.0 


10.0 
9.4 
7.8 
7 2 
5 4 
4.4 


35- 45 


45- 55 


55- 65 


65- 75 


75- 85 


85-95 


95-105 






105-115 


















The table coiitaius observations on 173 males and 72 females. The first column 
gives limits of quickness, the second column number of individuals, etc. Though 
the time of the women is longer than that of the men, there is a compensatory 
increase in accuracy. It may be that everyday activity determines for each indi- 
vidual his range of error, and that time is the main element of variation. (Fitz.) 



TI.ME MARKERS. 

The form of time markers (fig. 10) below can be used in connection with an elec- 
trically maintained tuning fork of slow vibration. A small electro-magnet nmvcs 
a lever carrying a writing point A, which marks on the surface of the paper of a 
recording instrument. It may also bo connected with a clock, and used to analyze 




Fig. 10. — Time marker for .smoked paper. 



any other curve drawn at the same time by another instrument. Another form of 
the time marker writes Avith ink on continuous paper. Maker, Cambridge Scientific 
Instrument Company, England. 

The Deprez signal or time marker, represented In fig. 11, has very small electro- 
magnets, and the parts are very light. When connected with a tuning fork inter- 
rupting the current 200 or more times a second, it will give a good tracing. Maker, 
Cambridge Scientific Instrument Company, England. 

marey's tamhour. 

This is the original pattern of Marey's tambour (fig. 12). The tambour slides uj) and 
down a rod R, fastened to a small firm iron stand. An india-rubber membrane, B, 
is tied over the shallow bra.ss vessel F, making an air-tight inclosure. An aluminum 
plate is fastened to the center of the membrane and is attached to the rod A, which 
writes. This rod can be adjusted in its connection with the brass disk so as to allow 



EXPERIMENTAL STUDY OF CHILDREN. 



1149 



ita luultiplication to be changed. The fulcrum of this rod or lever can be placed 
horizontally. The priuciple of the tauibour is to record movements which are trans- 
mitted to it by means of a tube filled with air. On the iron tube 1) can be fastened 
a rubber tube conveying the movements of the air to the tambour. When the 
pressure of the air increases, the rod or marker A rises; when the pressure is less, 
the rod falls. The increase or decrease of pressure is caused by another instrument 
with which the experiment is being made. Maker, Cambridge Scientific Instrument 
Company, England. 




Fig. 11.— Deprez signal. 



The figure below (fig. 13) represents Marey's tambour, after the Cambridge pat- 
tern. This tambour is made of a thin piece of ebonite. The india-rubber membraue 
C is held between the brass plate B and the ebonite D. The membrane C can be 
easily replaced by taking otf the brass plate B, which is screwed on. The rod E, 
which consists of a thin piece of cane, is slipped into a slit in a small block of 
ebonite F, which rests directly on the membrane. A thin piece of brass H is put 




Fig. 12.— Marey's tambour. 



into another slit in the ebonite block F, and serves as an axis for the rod or marker 
E. A is the brass tube on which a rubber tube is drawn conveying the waves of air 
to the membrane C. Maker, Cambridge Scientific Instrument Company, England. 

Graphic Regulator. 

The graphic regulator of Binet & Courtier is designed to eliminate errors from 
tracings bv suppressing osidllations due to the inertia of the marker or pen. In fig. 
14 the difi'ereut parts of the apparatus are represented in their natural size. The 
maker is Otto Lund, Place de la Sorbonue, Paris. 
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THE MYOCillAPH. 

The myograph is an inatruineut which shows the dillVreuces between mubcles ia 
strength, and in the duration and phases of their movements. As the most of life's 
functions are made known through movements, and as the cause of eaeh movement 
is generally a muscle, the importance of a knowledge of muscular functions is 
eviiieut. 

The myograph of Marey, in fig. 15, consists of a sort of bracelet made of small 
stri]).s (if wood fastened together by a cord which passes through holes in each end 
of the strips of wood. On the under surface of this bracelet is a rod with a plate on 




Fig. — Marey s taiiil)our, Cambridge pattern. 



the end of it to insert against the muscle. This rod is connected with a brass ves- 
sel, A, which has a rubber membrane over it, making it air-tight, and in this way 
the movements of the muscle are transmitted through the air tube 1> to a tambour, 
and thus recorded on a revolving cylinder. TIio electrical excitation of the muscle 
comes through th(; two wires, h and/. The maker is Verdin, of Paris. 




Fig. 14. — Graphic re;;nlator. (Binet & Courtier.) 



APPARATUS FOR MUSCULAR SEXSE. 

The apparatu.s (fig. 16) for mnscubir sense is the invention of Professor Miinster- 
berg, of Harvard University. A strong iron rod, C, a little over an inch in diameter, 
is supported by a heavy iron stand o into which the rod C moves up and down, 
being held at will by the screw h. At the end of the rod C is an iron frame which 
turns upon an axis. This frame has on it two small rails upon which run.s liglitly a 
car, 7;, with four small brass wheels. The car is held ui)Oii the track at any desired 
position by a piece of metal, which has upon the end a small wheel running along 
the under side of a third rail, midway between and a little above the other two 
rails. An indicator is attached to the car, showing its position upon the scale, 
which is 900 millimeters long. To the top of the car is attached a short, hollow 
brass cylinder, I, into which the end of the index finger can be inserted and the car 
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B( t ill luotioM. The limits to tlio motion ol the car can l>e fixed by two cliimps, in. 




Fio. 15.— Maiey's luyogiavli- 

and There are two pulleys, n and one at each end of the middle track. A 

string is drawn over these two i)ulley wheels and is fastened at one end to the little 
car and at the other end to a scale pan, s, so that the 
weight of the car can bo compensated for or the move- 
ment of the car made more difticnlt or easier. JIaker, 
Elbs, of Freiburg, Gcrmanj'. 

In a series of experiments with this instrument I'lo- 
fessor Delabarre, of 15rown University, determined, 
among others, the following points:' 

1. Those distances are considered equal, the sensible 
elements of which are considered equal. 

2. Therefore everything which unconsciously in- 
creases the sensible elements or the strength of the 
sensations, causes distances to be overestimated, so 
that a short distance Avill be felt to bo equal to a longer 
distance. 

3. "When the person experimented upon is conscious 
of these causes, which make him overestimate distance, 
he strives to correct the error. This correction can 
easily be too great, so that he falls into an opposite 
error of underestimating the distances on the rails of 
the instrument. 

4. These principles hold for similar movements, 
whether they occur in succession or at the same time. 
When they occur in succession another factor must be 
considered— that is, error in time; for a distance seems 
longer in memory than when we execute it; providing, 
of course, any other disturbing factors are eliminated. 

THE ri.KTIIYSMO(;UAPH. 

This instrument is used to measure the variations in 
the volume of an organ. One principle upon which 
this is done is to place the organ in water in an air- 
tight cylinder ami measure the amount of water dis- 
placed. Archimedes was the inventor of this method. 
The apparatus above (fig. 17) is to measure changes iu 
the volume of the hand, a model of Francois Franck. 
If to the tube A is fastened a rubber tube, connecting 
with a tambour, it is evident that when the volume of ^™ 
the hand increases, the surface of the water, at B will I'''"- ^^^^J^'^^'^'^^'^'^ltl^^^^ 
rise and increase the pressure of the air against the 




sense. (Miinsterberg.) 



Delabarre, E. B., Ueber Bewegungsempiinduugen, Freiburg, 1891. 
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membrane of the tambour, making its levor rise, giving :ii> upward curvo on a 
recording instrument. Maker, Verdin, of Paris. 

A drawing is given (fig. 18) showing the newest form of Mosso's ])lethysmogrii])h. 
This is constructed somewhat on the principle of the iustiiimeut (fig. 17} just 
mentioned. 

Mosso's plethysmograph consists of a long glass vessel A. Tlie opening tlirough 
which the arm is introduced is closed with caoutchouc, and the vessel is filled with 
water. A complete description of this apparatus would go further than is the pur- 
pose of this chapter, which is to give the plan and general idea of the form and appli- 
cation of instruments. But it may be said in regard to the rest of the apparatus 
employed to convey the results of the variations in the volume of the arm, that it 
is so adjusted that any increase or decrease in the volume of the arm, and conse- 
quently in the pressure of the water, cau-ses the weight H, on which is a marker K, 
to rise or fall, giving an upward or downward curve on a revolving cylinder. 

This instrnuient has served particularly to determine the amount of blood in the 
arm. It can be applied to other researches in physiology. By ra;iking the glass tube 

N small, one can see in the tracings of the 
marker K the i)ulsations of the heart, the re- 
spiratory oscillations, and the undulations of 
the vessels depending on the vasomotor center. 

In experiments on the action of medica- 
ments in sleep, etc., where it is necessary to 
measure greater changes of volume in the 
arm, a larger tube N is used. Maker, Verdin, 
Paris. 

Tin: PNEUMOGRAPH. 

Knowledge as to the movements of the chest 
in respiration is considered of great impor- 
tance. The instrument that records these 
movements is the pneumograph. The one in 
fig. 19 is after Marey's model. It consists of a 
flexible brass plate A A, on which are fastened 
two levers, B and B. The plate A A is placed 
against the walls of the chest; it is suspended 
from the neck by cords fastened at D, and it 
is held against the chest by a cord passing 
around the body and fastened to both levers 
B B. A tambour C is so connected with the 
brass plate A A that any movement of the 
chest causes the tambour to expand or the 
reverse, and this movement is carried through the air tube E to a tambour recording 
upon a cylinder. 

Thus, fig. 20 gives a curve of normal respiration, where the rising of the curve 
traced by a tambour represents inspiration and the falling expiration. Types of 
respiration may be studied and the effects of disease on movements of the chest 
shown. 

In studying the influence of intellectual and emotional states upon the respi- 
ratory movements, the writer, in a series of experiments, found in general that con- 
centration of thought, as in mathematical calculations or in reading, lessens the 
respiratory movements considerably. 

A most recent form of the pneumograph is given in figure 21. It is con- 
structed of aluminum. It is held up partly by a cord around the neck. The instru- 
ment consists of a plate A, with two movalile basins B B, each covered with a 
rubber membrane, making the inclosure air-tight. A cord around the body is fas- 
tened to a hook in each of the membranes. Two rubber tubes from the membrane 
join at D, where they can be connected with a tambour, for recording the exi>ansion 
or contraction of the chest. Maker, Verdin, Paris. 



A. 




Fig. 17. — Plethysmograph. (Franck.) 
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APPRECIATION OF WEIGHT.' 

Tin- instninient consists of a box containing ten trays wliicli can be easily removed. 
Each tr:iy contains three weights, identical in size and api)earauce, but differing in 




Fui. 18.— Pletlijsmograph. (ilosso.) 




Fig. 19.— PiieuniograiJli. (Marcj-.) 




Fig. 20. 



'See "On apparatus for testing the delicacy of muscular and other senses in differ- 
ent persons," by Francis Galton, F. K. S., Journal of the Anthropological Institute, 
Way, 1883. 

ED 98 73 
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■weight from each other. Tlie three weights in each tray form a aeries of gradually 
increasing weights ill geometrical progresaion and the seriea in each tray tlifl'er in 
vahio. 

It follows from Weber's law that if a person can just ai>preciato the diflerenccB 
between two ronsecutivo weights in one tray ho can thi'U also just appreciate the 




Firi. 21. — Pneumogr.iph. (Verdin.) 



dillerence between the other consecutive pair in that tray. The following are the 
values of the weights in each tray, Avhere IF=1,000 grains and of r = 1.01: 

Weights contained in tray — 



No. 2 Wr", Wr\ Wr* 

Xo. 3 7rr', T>r•^ KV 

No. 4 TFr% JF/ 'o, ITr'* 

No. 5 Wr*,' Wr'>, IFr'* 

No. G JFro, Wr'; IFr'» 

No. 7 If)-", WrT, Wr^* 

, No. 8 Wr% JFr'o, Ifr'* 

No. 9 Wro, Wr^, TF?-'* 

No. 10 IFr*, }rr'\ IFr" 

No. 12 , TI^j-o, IFr'^, Wr-* 



Each weight has engraved in an inconspicuous manner the index of the power of 
j-rthus in tray No. 2 the weights have the numbers 0, 2, 4, and in tray No. 3 they 
have 4, 7, 10. Thus the number of each tray is the difference of the powers of r in 
two consecutive weights in that tray. Maker, Cambridge Scientific Instrument 
Company, England. 

MEASURKMENT OF PRESSURE — JJAR.lCSTME.SIOMKTIiR. 

The baiTesthcsiometcr (fig. 22), designed by Professor Enlenburg, of licrlin, is 
constructed on the principle of a spiral-spring balance. A small knob A is pressed 
upon the skin gradually. One method is to press until the marker B reaches, say, 
50 gTaina, then the subject closes his eyes and the experimenter gradually increases 
the pressure. The subject is to indicate as .soon as he feels the additional pressure. 
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thus f^ivinfr his least sensibility to the increiise of in-essnre. The amount is icconled 
by the hand R. Maker, Hirschmfinn, Berlin. 

BARO-KLKCTKO-.KSTUESIOMKTIUi. 

The baro-electro-rt'-sthesiometer, as its name indif-atea, measures, the amount of 
pressure at the time electrical sensilility to tiugling or pain is felt. 




Fici. 22. — Bancstheslometcr. (Euleiibiirg.) 

The iustrumont (fig. 23) is Euleuhurg's haraisthosiouieter, with such acTditions by 
the author as to make it serve for au electrode. Two round steel knobs can be 
screwed on to the end of rod A; one is 20 millimeters, the other 3.5 millimeters in 
diameter. At B is fastened a short rod, with a hole and screw, by which a wire can 
he held, which connects with the battery. An indifferent electrode is fastened, say, 
to the hack of the head. AVe will suppose it is desired to find tlio strength of cur- 




Fm. 2'^.—I}aro-elfctro-(r>sthf!iio»ict."r. (Kuleul)uig mjkI :Nr:icDou:il(l.) 

reut passing through the cranium and brain. The instrument is pressed against the 
forehead. The advantage is that the amount of pressure is known and can be kept 
constant, whereas with the ordinary electrode the amount of pressure is unknown 
and is liable to vary, so that in comparing two persons the diliercnce in the strength 
of the corrent required to make them feel it may he inilnenced by the amount of 
pressure, rather than hy the real difference in their electrical sensibility. 




Fk;. 24.— Temple algometer. (Macl)onald.) 



THK MEASUREMENT OV I'AIN. 

Bain is caused by applying to a .sensory n(M ve a greater stimulation than is nor- 
mal. The stimulation may l)e mechanical, electrical, thermal, etc. The measure 
nient of pain can only be approximated, and hero there is often difficulty. 

The writer has designed a new instrument (fig. 24, ) which may be called a t.-mpora 
or temple algometer. 
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It measures sensibility to painful or disagreeable impressions caused by pressure, 
and is generally applied to the temporal muscles. The instrument consists of a 
brass cylinder B V, Tvitli a steel rod C running through one of its ends; this rod is 
attached to a spring, -with a marker E on the scale, measuring pressure from 0 to 
4,000 grams.' The brass disk D is 15 millimeters in diameter; a piece of flannel is 
glued to its surface so as to exclude the feeling of the steel when pressed against the 
skin, thus giving a pure-pressure sensation. The whole instrument is 30 centimeters 
in length. 

In using this algometer it is held in the right hand, as represented in fig. 25, by t he 
experimenter, who stands back of the subject and presses the disk 1) against the 
rigbt temporal muscle; then he moves in front of the subject, where he can 
conveniently press the disk D against the left temporal muscle. As soon as the sub- 
ject feels the pressure to be the least disagreeable, the amount of pressure is read 
from the scale A (fig. 24), as indicated by the marker E. The subject sometimes 
hesitates to say just when the pressure becomes the least disagreeable, but this is 
part of the experiment. The idea is to approximate as near as possible to the 
threshold of pain. Maker, Yerdin, Paris. 

In making experiments upon both sexes the aathor has found women to be more 
acute in sensitiveness of disagreeableness or pain from pressure than men. 




Fio. 25. 



In the three following tables (2, 2a, 2b) are given recent measurements of pain by 
Misses F. Alice Kellor, Emily Dunning, Alice 0. Moore, and Alice E. Palmer. 
These measurements were made with the author's temple algometer under his 
direction. Four distinct classes are represented in the tables : University women 
students, Avasherwomen, business women, as clerks and stenographers, and young 
women of the wealthy classes. 

The young women of the wealthy classes (Table 2b) are, according to the meas- 
urements, very much more sensitive to pain than any of the other classes. The 
university women are more sensitive to pain than the washerwomen (Tables 2, 2a). 
The business women are, however, more sensitive than the university women. As is 
well known, the majority of university students, both men and women, are not 
wealthy, but simply in moderate circumstances. It seems that the sociological con- 
dition is one of the main factors to affect sensibility to pain.* 

'In experiments upon criminals a pressure of 4,000 grams would in some cases not 
feel the least disagreeable. A larger form of the instrument is being constructed, so 
as to measure 8,000 grams pressure. 

2 For further consideration of these measurements see page 1113. 
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TAiii.K 2. — Measurements (in firams) of ilie least sensihilif!/ to pain in nniversity women 
students, with temple ahjometcr. 

[By F. Alice Keller and Eiuily Dunning, of Cornell University.] 



Age. 



17 years. 
17 years. 



Total ... 
A verage 



19 year.s. 
19 years. 
19 years. 
19 years. 
19 years. 
19 years. 
19 years. 
19 years . 



Total . 
Averaii 



20 years . 
20 years. 
20 years. 
20 years. 
20 years. 
20 years. 
20 years. 
20 years. 
20 years . 



Total . 
Averas; 



Eight 


Left 


temple. 


temple. 


1 725 


1 925 


1 550 


1 150 


3, 275 


3, 075 


1 637 


1 537 


2,000 


1,750 


2 450 


1, 950 






2' 550 


^, 700 


2 825 


3, 000 




4, 000 


2' 450 


2, 950 


1 450 


1, 950 


20 525 


20 850 


2^565 


2,' 606 


2, 325 


2, 125 


ai400 


2! 200 


2,800 


2, 100 


1,600 


1,450 


1,350 


1,900 


2 925 


1,050 


2, 325 


2, 900 


1.750 


2, 425 


1,550 


1,750 


20, 025 


17,900 


2, 225 


1,988 



Age. 



21 years 

21 years 

21 years 

21 years 

Total 

Average 

22 years 

23 vears 

23 years 

Total . . 

Average 

25 years 

27 years 

27 years 

Total 

Average 

28 years 

28 "years 

29 years 

32 years 

Total 

Average 

Average of all 



Right 
temple. 


Left 
temple. 


1,550 
2, 450 
3,225 
1,650 


1,350 

1, 550 

2, 750 
1,450 


8, 875 

2, 218 


7, 100 
1, 775 


2, 725 
2, 200 
1,600 


2,400 
2,400 
1, 350 


6, 525 
2, 175 


6,150 
2,050 


2, 650 


1,925 


2,500 
1,850 


2, 350 
1,600 


4, 350 
2, 175 


3,950 
1,975 


2,150 
1, 5.50 
1, 700 
1,650 


2,625 
2, 100 
1,100 
2, 150 


7, 050 
1,762 


7,975 
1,993 


2, 220 


2, 088 



Table 2a. — Measurements (in grams) of the least sensihiliti/ to pain in washerwomen and 
business women, with temple algometer. 

[By Alice O. Moore, of the Charity Organization Society, of Biifi'alo, X. Y.] 



Age. 



WASHERWOMEN, a 

25 years 

31 years 

31 years 

32 years 

35 j'eavs 

36 years 

37 years 

39 years 

40 years 

41 years 

42 years 

45 "years 

49 years 

55 years 

Total 

Average 



Right 
temple. 



2,750 
4, 500 

3. 500 
2, 150 

4, 000 
2, 300 

2, 700 

3, 134 
3,900 
2,900 
3,450 
2,950 
2, 250 
2, 550 



43, 034 
3, 073 



Left 
temple. 



2, 950 
4, 500 
4, 000 
1,900 
4, 000 
2. 050 

2, 800 
3 400 
3,750 

3, 000 
3,250 
2, 600 
2, 850 
2, 250 



43, 300 
3, 092 



Age. 


Right 
temple. 


Left, 
temple. 


BUSINESS WOMEN (CLERKS, 






STENOGEAPHERS, ETC.). 6 








1,500 


1,000 


31 years 


1, 400 


1, 300 




1, 100 


1, 1.50 


38 years 


1, 100 


1,450 


40 years 


1,200 


1,450 


45 years 


1,650 


1,350 


GO years 


1,650 


1, 000 




1,000 


850 


60 years 


2, 050 


2, 000 


Total 


12, 650 


12. 150 


Average 


1,405 


1,350 




2,421 


2,410 



a Average age, 38 years. 



b Average age, 44 years. 
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Tahlk 2h. — Mratfuremcntu (in grams) of the leant aennihilitff to pain in youn<j womcv 
of the u ell-to-do classes, irith temph' (ihjomcler. 

[Hy Alice H. Pahiicr, teacher of iiiatU> ma»ics, I'if t.-ilxirii, I'a.] 



12.8 j-enrs 

12.9 years 

12. 10 years.. - - 

12.11 years 

Total... 
Average 

13.2 years 

13.4 years 

13. 6 years 

Total... 

Avorago 

14 years 

14.4 years 

14.6 years 

14.7 years 

Total... 
Avoiage 

15.1 years 

15.2 years 

15.2 years 

15.3 years 

15.4 years 

15.5 years 

15.5 years 

IS.G.yeai-s 

15.6 years 

13.6 years 

15.7 years 

15.9 years 

15.9 years 

15.9 years 

Total.... 
Average 



Riglit 


Left 


temple. 


temple. 


709 


650 


750 


COO 


650 


800 


800 


850 


2, 900 


2, 9C0 


725 


725 




1, 150 


=- — 
1, 200 


6G0 


000 


750 


750 


- 

2. oOO 


2, 5o0 


833 


850 


- 

1, 600 


, 

1, 0.30 


9.')0 


950 


700 


700 


1, GOO 


950 


4, 250 


4, j50 


I, 062 


1, 037 




950 


950 


600 


550 


1, 700 


1,550 


700 


G50 


1,450 


1, 500 


950 


1, 050 


750 


800 


850 


900 


600 


650 


950 


950 


1, 350 


1,400 


750 


850 


COO 


800 


1,650 


1,650 


13,850 


14, 250 


989 


1,017 



Age. 



ie.2 years. 
16.3 years. 
16.3yeiirs. 
16.3 years. 

16.8 years. 
IG.O years. 

16.9 years. 
16.9 years. 



Total.... 
A verjigo 



17.1 years. . 

17.1 years.. 
17.2ycar8. . 

17.2 years. . 
17.4yoars.. 
17.7 years.. 
17.9 years.. 

17.9 years.. 

17.10 years. 



Total.... 
Average 



13 year,"?... 
18.2 yea 1-8. 
18.4 years. 
18. 8 years. 



Total.. 
Averau 



19.1 years. 

19.2 years. 



Total. . . . 

A vcrago 



night 


I<cft 


tcin]>Ie. 


temple. 


1, 000 


], 100 


1, 000 


1, 000 


900 


1, 100 


650 


7U0 


950 


1, 100 


1, 100 


9.")0 


9Ui) 


950 


1, OUO 


1, 050 


7, 500 


7,950 


937 


903 


750 


~m 


1, 750 


1, 550 


700 


650 


1, 500 


2, 000 


1,21)0 


1, l.'iO 


1, 3ti0 


1,350 


1. 700 


1 , 600 


1, 0.50 


1, 000 


600 


630 


! 10, 550 


10,800 


1 1. 


1,200 


850 


950 


600 


600 


1 2, OOO 


1,6«10 


1 1 050 


950 


4, 500 


4, 100 


1, 125 


1,025 


800 


850 


850 


900 


1, 650 


1,750 


825 


875 



.F.STHK.'^IOiMKTER, 

The iBstbesiometcr measures the degree of ability to distingnisli points on the skin 
l»y the sense of touch. This is called the sense of locality, which varies in acate- 
ness according to the mobility of the jiart. 




Fig. 26. — ^stliesiometei-. 



The instrument (fig. 26j consists of a round brass rod on -u hich is a scale. One 
point A is fastened on the rod, the o<^her point slides on the rod. The subject, \vith 
eyes closed, is asked, Avhen the two points are made to gently touch the skin simul- 
taneously, how many jioints he feels, one or two. When ho is in doubt the distance 
between the two points can be read on the scale. This distance is an approximate 
measure of his sense of locality on the skin. Maker, Verdin, Paris. 
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The following tabic gives the the smallest distance (in millimeters) at whicli two 
points can still bo distinguished as double by an adult and by a boy 12 years of age: 

Tablk 3. 

[Physiology, Laiiilois and Sterling, I'hiladelpliia, Pa.] 



Tip of tongue 

Third phalanx of finger, volar sur- 
face 

Ked part of the lip.s , 

Second phalanx of finger, volar 
siirlafio 

Third phalanx of finger, dorsal 
surface , 

Tip of nose 

Head of metacarpal bone, volar 
surface 

Dorsum and side of tongue, white 
of tlio lips, mct.acari)al part of 
the thumb 

Third plialanx of great toe, plan- 
tar surface 

Second phalanx of fingers, dorsal 
surface 

Baclt 

Eyelid 



Boy 12 




Center of hard palate 

Lower third of forearm, volar 

surface 

In front of the zygoma 

Plantar surface of great toe. . . 

Inner surface of the lip.s 

Behind the zygoma 

Forehead....' 

Occiput 

Back of the hand 

Under the chin 

Vertex 

Knee 

Sacrum, gluteal region 

Forearm and leg 

Neck 

Upper arm, thigh, and center of 

the back 



Adult. 



13 


5 


11.3 


15 


0 
8 




15 


ii.3 


15 


8 


9.0 


20 


3 


13.5 


22 


G 


15.8 


22 


6 


18.0 


27. 


1 


22.6 


31. 


6 


22.6 


33. 


8 


22.6 


33. 


8 


22.6 


36. 


1 


31.6 


44. 


6 


33.8 


45. 


1 


33.8 


54. 


1 


36.1 


67. 


7 


31. 6-40. 6 



THERM8.KTHESIOMETEB. 

The thermiEsthesiometer (fig. 27), designed by Professor Eulenbnrg, of Berlin, 
measures the least sensibility to heat. It consists of two thermometers fastened 




Fig. 27. — Themiaesthesiometer. (Eulenburg.) 

too-ether as seen in the figure. There is an electrical arrangement for changing the 
temperature of one of the thermometers. One thermometer is heated until the 
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Fig. 29. — Algometer. (Charon.) 
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difference from the other is easily perceived; then both are placed upon the skin. 
The i)er.son to he experimented upon is asked to say as soon as the difference between 
the thermometers becomes imperceptible. The real difference between the ther- 
mometers is then read; this is called the least perceptible difference. If for one 
person this difference is 2° and for another person 3°, then the former is said to be 
more acute insensibility to heat by 1"; for small differences are less easily perceived 
than large differences. 

The maker of the form of instrument represented in the figure (27) is Windier, 
Berlin. 

DYNAMOMETRICAL ^STHESIOMETER. 

In fig. 28, below, is represented a dynamometrical testhesiometer designed by 
Charles Verdin. It measures the different degrees of the sensibility to pain by pres- 
sure of two points AA, on the skin. 

It is composed of a flat steel bar R marked off in centimeters, on the back of which 
is fastened a handle M. The two scales DD, Avhich measure the amount of pressure 
of the points AA, are graduated from 0 to 250 grams. They are fastened to the rods 
with the points at the end and slide along the bar R, so that the points maj- be at 
different distances from each other. Maker, Verdin, Paris. 

Another algometer (fig. 29) is that of Dr. Charon. Its purpose is not only to 
measure how much pressure of the point A on the skin is necessary to produce pain, 
but also how much the point A penetrates the skin. The amount of pressure is 
measured on the scale D ; the distance the point enters the skin is measured in tenths 
of milliuu'ters on the circular scale C. A brass tube, B, slides up and down the rod 
R. This tube is slid down so that its edge, E, is even with the point, A, and is con- 
nected by a thin rod, R, with the scale, C, so as to measure the amount of the sink- 
ing of the point, A, into the skin as soon as pain is felt. Maker, Yerdin, Paris. 

HAND ALGOMETER. 

The hand algometer in fig. 30 is a design by Professor Cattell, of Columbia Univer- 
sity, New York. The body of the instrument is made of gutta-percha. The brass 
rod A, with a rounded gutta-percha tip at one eud, is connected with a spring within 
the body of the instrument; the scale is in kilograms. The instrument is pressed 

Fio. 30.— Algometer. (Cattell.) 

against the palm or other part of the hand, and as soon as the pressure becomes the 
least painful the amount the pointer indicates on the scale is recorded. Makers, 
Brown & Getty, Camden, New Jersey. The author has used Cattell's instrument 
upon 188 persons, testing the palm of both hands for pain, with the results as indi- 
cated in Table 4, which follows : 
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Tablk t. — HemibilHi) lo pain htiprcssure in hands of indiri<htaln of different rhioxes, aeret, 

ami nationalitiea.^ 





Class. 


Total 
number 
of Iter- 

sons. 


Right Laud. 




Left band. 


NuTnlxvr re- 
quiring 
more pres- 
sure in 
riglit hand. 



Total. 


Aver- 
age. 


Nnmoer ro- 
qniring 

more i>re8- 
Muro in 

left band. 


Total. 


Aver- 


J 






4 




a 
D 




8 


- - 
• 










j\.gm. 


Kqm. 









1 


American profesMvional men . . . 


20 


14 


74. 50 


3. 72 


5 


O.*!. 2o 


3. 20 


2 


American business men 


14 


G 


85. 25 


6.03 


G 


87. 75 


6. 05 


3 


American women, uoulabor- 




















27 


13 




3.45 


6 


91. S3 


3.38 


4 


I'jiiglish professional ninn 


17 


Q 


88. 50 


5. 20 




87 25 


5. 13 


5 


Kn^ish women, nonlaboring 


















class 


7 


4 


nn 


6.14 


f 


44. lit 


6. 32 


6 


German professional men 


6 


5 


VI <>- 


5. 20 




29. 00 


4. 83 


7 


SalTatioii A rm y meniber.s, 




















3 


D 


to. 


9. 15 


2 


ol. 00 


7. 62 


8 


SInm men in Chapel-Rongo, 


















Paris 


9 


3 


122. 50 


13.(11 


2 


119. 59 


13.27 


9 


Boston army of the nnem- 




















34 


16 


332. 50 


9. 77 


14 


333.75 


9.81 


10 


Women in "Maisous de To- 


















lerance," Paris 


9 


3 


82. 00 


9. 00 


5 


84.25 


0.36 


11 


Epileptic pationta-, laboring 


















people 


3 


1 


28.00 


9. 33 


1 


27. 00 


9. 00 


12 


Odd ones, men, in Parin 


7 


4 


28.25 


4.03 


3 


26.25 


3.75 


13 


Odd ones, men, in diffiirent 


















countries 


18 


10 


96. 25 


5. ,34 


5 


89.50 


4. 97 


U. 




142 


76 


1,012. 75 


7. 13 


49 


979. 50 


6.M 


15 




4£ 


21 


230.50 


5.01 


15 


233.08 


5. OS 



Should these results pi'ove to be generally true by ex))eriiiient8 on lar<;'er nnnibcra 
of people, the following statements wonld bo probable: 

The majority of people are move sensitive to pain in their left hauil. (Only o.vcep- 
tion is No. 10, colujiuis 4 ami 7.) 

Women are more sensitive to pain than men. (Nos. 14 and 15, columns 6 audD. ) 
Exceptions are : compare Nos. 4 and 5, columns 6 and 9. It does not necessarily fol- 
low that women can not endure more pain than men. 

American professional men are more sensitive to pain than American business 
men (compare Nos. 1 and 2, columns 6 and 9) ; and also than English or German 
professional men. (Compare Nos. 1, 4, and 6, columns 6 and 9.) 

The laboring classes are much less sensitive to pain than the nonlaboring 
classes. (Compare Nos. 1, 2, and 9, columns 6 and 9.) 

The women of the lower classes are much less sensitive to pain than those of the 
higher clas.ses. (Compare Nos. 3, 5, and 10, columns 6 and 9.) In general, the more 
developed the nervous system the more sensitive it is to pain. 

Remark : While the thickness of tissue on the hand has some inllneuce, it has by 
no means so much as one might suppose, a priori; for many with thin hands require 
much pressure. (Nos. 5 and 10, columns 6 and 9.) 

MiTSCLK Reading. 

Some explanation of muscle reading and like iihenomena may be suggested by 
experiments with the digitalgraph ^ (fig. 31) and the automatograph (fig. 32). 

Figure 31 represents an instrument for recording the unconscious movements of 
tlie finger, designed by Dr. Delabarre, of Brown Univer.sity. The movements of the 
finger are communicated hy two chords, A and B, to two rod.s, V and II, on which 
can be fastened markers to make tracings upon a revolving cylinder. The rods V 



' Psychological Review, March, 189?. 

2 We have ventured to name this instrument. 
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and H arc held in i\ state of tension by rubber bands, wbich react in sucit a way as 
to cause every horizontal or vertical moTement of the finger to be recorded. Maker, 
Verdin, Paris. 

THK ArrOMATOiUArH. 

The iintornatograpb (fig. 32) below, designed by Professor Jasti-ow of tlie Uni- 
versity of Wisconsin, is an instrument for the study of involuntary moveuieuts. It 




Fig. 31.— DigitalgVfipb. (Delabarrc.) 



consists of a wooden frame, B, mounted on tbveo adjustable brass legs, raising it from 
the table a little, and enabling one to make the i)Iato glass E (15 inches square) 
exactly level. Three glass balls ajid polished spheres, three-fourths of an inch in 
diameter, are placed in triangular form upon the plate glass ; a very light crystal plate 
glass (14 inches square) rests upon these bails. This crystal plate is mounted in a 
light frame. A piece of paper is placed upon the plato to hide the balls ; the ends 
of the fingers are lightly rested upon this paper. The least movement of the hand 




Fig. 32.— Aatomatogr.iph. (Jastrow.) 



slides the upper plate upon the balls. To the light frame of the upper plato A is 
fastened a small rod 10 inches long, upon the end of which is a cork, C, pierced by a 
small glass tube. In this tube is a glass rod fitting the tube snugly. The fine point 
to this rod traces every movement of the hand exactly. A piece of smoked paper, D, 
is placed over a glass plate to receive the markings of the rod or pointer F. A large 
screen is used to prevent the subject from seeing the record. The instrument records 
all movements in the horizontal plane. .lastrow calls it an automatograph, l)ecause 
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3:!. — Instniinent lor ineasuritig tlio treiu- 
blins of the tongue. 



it records slight involuntary movements. The results of ex))erimont8 hy Jiiatrow' 
show that the meaning of the movements recorded dc]»end3 mostly upon Iho testi- 
mony of the subjects. In general the subject becomes aware his hand has iiiovod, 
but seldom knows the direction; the movements, though always involuntary, arc 
sometimes xinconscious. The subject is often surprised at the result. This and the 
digitalgraph of Delabarre suggest many subtle ways- in which by movement wo 
unwittingly give others an idea of what is going on in our minds. Jast'ow inten- 
tionally simulated these movements and the result was measurably did'erout from 
the genuine involuntary movements. 

Details as to instrument may be obtained from the inventor. 

TUEMBLING OF THE TOXGUE AND HAND. 

m fig. 33 is an instrument designed to measure the trembling of the tongue. It 
consists of a brass frame B, fastened to the mouth by a braid around the head. The 

tongue is held against a little disk attac hed 
to a tambour C with a brass tube A that can 
be connected with a recording tambour. 
The instrument measures rather the con- 
trol of the will over the movements of tlio 
tongue. Maker, Yerdin, Paris. 

In order to measure the trembling or 
movement of the hand or arm the instru- 
ment in fig. 34 has been devised. It con- 
sists of a rubber membrane M, fastened to 
a small shallow brass basin C, making a 
tambour. A brass disk D is glued to tiie 
membrane M, and on this disk is a brass rod T. Different weights of 5, 10, etc., 
grams can be screwed upon the rod T. A brass tube passes through the handle, cm 
the end of which can be fastened a rubber tube K, connecting with a recording t:iui- 
bour. Any movement of the 



hand or arm up and down causes 
the weight to press upon the 
membrane M, which sends a 
wave of air to the recording 
tambour. Maker, A'erdin, 
Paris. 

Figure 35 is a combination 
of instruments to record the 
movements of tongue, finger, 
lips, etc. The apparatus com- 
prises a cylinder E, recording 
tambour A, connected with another tambour D. A light rod T is connected with 
this second tambour D. At the eud of this rod, at K, is tied a small cord, running 
on a pulley P, which is fastened to a small brass rod F ; this rod slides up and down 
freely in a brass tube. The purpose of this is to obtain a state of erjual tension of 
the cord for all experiments, by having the cord hold the pulley, the weiglit of 
which is constant. As soon as the tension is oT)tained a button K is pressed and 
the pulley is held firm, suppressing weight of pulley and cord. Then the trembling 
of the member is recorded. Maker, Verdin, Paris. 

THE PSYCHOGRAPH. 

The psychograph is a new apparatus for the study of trembling. The instrument 
in fig. 36 was designed by Professor Sommer, of Giessen, Germany, and is used for 
the investigation of the unconscious movements of the hand. 




Fig. 34. —Instrument to measure the 
and anil. 



trembling of the liand 



1 Amer. Jour. Psychology, Vol. lY, 1892, page 398. 

2 As when a company of peoxde place their hands upon a table, and it moves, 
although none are conscious of pushing it. 
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There are two special difficulties in studying the trembling of the hand. One is 
to analj'ze the movements and distinguish them — that is, each movement in three 
directions, horizontal from right to left, and forward and backward, and vertical up 
and down. It is necessary also to lessen friction as much as possible, for recording 
the slightest movement of the hand. This latter difficulty is overcome by employ- 
ing systems of levers, reducing the friction to a minimum. It is necessary to con- 




Ficm. 35.— Apparatus formeasuring the movement of band, tongue, etc. (Filliatre.) 



necfc the hand with the difterent levers corresponding to the three princiiial 
directions, and to record separately the movements of each of these levers. To 
record these movements on the same cylinder, angular levers must be interposed 
between the rod upon whicli the finger rests and the marker on the cylinder. The 
horizontal movement of the hand is transformed into a vertical movement of the 




Fig. 36.— Psycliograpli. (Soramer.) 

marker. Sommer considers his instrument useful in the study of nervous functional 
diseases. The curves in fig. 37, below, show the trembling of the hand of a person 
■with paralysis. The first curve indicates horizontal movements forward and back- 
ward ; the second lateral horizontal movements. The third curve, hand movements 
lip and down. The trembling is quite ditt'erout iu each of the three directions. 
Maker is Schmidt, of Giesseu, (Jormany. 
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IIypnotk' Ixstrumf.xts. 

Hypnotic iustrumcnts are used as aitLs to the operator iu producing liypnotisui or 
saggcstious. 

The liypuotic ball (fig. 38) lia8 been used at the Hospital Saltpctricro in Paris. It 
consists of a curved flat j)icce of metal B, holding a lead wire A, on which is fastened 



Fig. 37 — Trembling of band in paralysis. 

a nickel bfill 15 millinioters in diameter, which can be changed from one position to 
another by bending the wire. The ball is so placed as to strain the attention ; the 
muscles of the eye are fatigued. After concentrating the eyes upon the ball for 

awhile the operator can suggest heaviness of eyelids, 
j4l\ m^US^^^ sleepiness, and the like. There is an imitation of 

nature here, as when wo feel sleepy our eyelids are 
heavy and we can hardly keep them open. Jlaker, 
Yeidiu, Paris. 

MIUIiOK-IIYPXOTlZER. 

Fig. 39 represents a mirror-hypnotizer, consisting 
of two revolving ebony pieces about 8 inches long, 
1 inch wide, and a quarter of an inch thick, each 
piece having seven mirrors. The instrument is run 
by clockwork, Some subjects are peculiarly sua- 
coptiblc to the dazzling of the revolving mirrors. 
If several persons are in a room and mirror- 
hypnotizers are placed one before each person Avho 
desires to be hypnotized, some may fall into a 
hypnotic sleep without the aid of the operator, 
^ j 1^.11 especi.illy those vrho have been hypnotized before. 

^ Others "may bo so affected as to bo ([uickly hypno- 

tized by the operator. ]\[aker, Mathieu, Paris. 




SUGGKSTIOX BLOCKS. 

An exDcriment with the two round blocks (one 9 centimeters in diameter by 3 cen- 
timeters thick, the other 3 centimeters iu diameter hy 3 centimeters thick), fig. 
40, below, will serve as an example of what may be called natural suggestion. The 
blocks each weigh exactly 55 grams. If held, .say between the thumb and .second 
finger of both hands at the same time, or of one hand at successive times, the smaller 
block will feel the heavier. The blocks at their centers are held between the lingers, 
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so that the special contact of each block with the fingers and thumb is the same. It 
is periiaps generally true that when objects look alike iu every respect, except that 




Fio. 39. — Mirror liypuotizer. 

one is larger than the others, wo think the largest ono to be the Iieaviest before we 
lift them. Bnt if upon lifting them the largest ono docs not feel the heavier, an 
unconscious counter suggestion seems to make us feel the smallest block heavier; it 




blocks. (Gilbert.) Fig. 41.— Labiograpli. (Uousselot.) 



IS an illustration of the adage that a pound of lead is heavier than a pound of feath- 
ers. As Professor Scrii)ture puts it, it is a "disappointed suggestion of weight." In 
a series of experiments with different blocks upon New Haven school children, Scrip- 
ture and Gilbert have shown that suggestibility slowly increases from 6 year to 9 
years of ago; after 9 years it steadily decreases as the children grow older. The 
girls wero found more susceptible to suggestion than the boys, with the exception 
of age 9, where both were very susceptible. Dr. Gilbert, of the Yale laboratory, has 
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designed fourteen apparently solid black round blocks, each 6 centiniotors in dianictcr 
and 3 centimeters thick, having weights of 15, 20, 25. etc. up to and iucludiug 80 
grams. Maker, Willyoung & Co., riiiladelpliia, Pa. 



Speech involves specially the muscles of the tongue, lips, larynx, soft ])alate, etc. 
The labiograph (fig. 41) is an instrument with two brass levers A, grooved so as to 
lit the lips. 

These levers are connected with a tambour B, which in turn is connected with a 
recording tambour by the rubber tube C. Hero is the tracing of the movement of 
the lips while repeating the alphabet : 



The writer made this experiment upon a young man who repeated the alphabet 
quite fast. It is thought by some that this instrument might aid in reading the lip 
movements of the deaf. Maker, Verdiu, Paris. 

The laryngograph (fig. 42; (maker, Verdin, Pari.s) gives the movements of the 
larynx in speech. It consists of an ebony frame which fastens around the neck. 
To this frame is attached a tambour, B, connected with a brass rod, A, the end of 



which consists of a curved nickel plate covered with flannel. This plate rests against 
the larynx so that its movement up and down is communicated to the tambour B, 
which is transmitted by the rubber tube C to a recording tambour. Here is a tracing 
made while repeating the alphabet : 



GLOSSO-DYNAMOMETEU. 

The glosso-dynamometer ' (fig. 43j, as its name indicates, measures the strength of 
the tongue to resist pressure. It consists of a small brass disk, A, screwed on a steel 



MeCIIAXICS ok Sl'EKClI. 






Fig. 42.— Laryngograph. 




ALPHABET, (laryngograph) 



J R6v. internat. des Sourds-muets, 9 « ami6e, f^vrier-mars 1894,. p. 325. 
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rod attached to a scale, B. The tougne is stretclicd out and the subject is asked to 
resist llie pressure of the disk A as much as possible. The scale B indicates the 
limit of this resistance. Maker, Verdin, Paris. 




Fig. 43.— Glosso-dynamometer. (Fere.) 



I'ALATOGRArH. 

This ])alatograph (fig. 44), designed by Dr. "Weeks, is to record the movements of 
the ])alate in speech. It is composed of tlie following pieces: A band to fasteu 
around the head, with a rod, H, attached to another rod fixed to the band. At the 




Fig. 44.— Palatograph. (Weeks.) 



end of the rod H is fa^,tened a racket-shaped wire, A, with a little round disk, PP, 
which touches the palate and becomes glued to the palate by a preparation upon the 
disk. This racket-shaped wire can be kept free from the movements of the mouth 
and the tongue. 

The lever H of the tambour C has near its extremity T a double ring, so that 




the movementa of the jialato are transferred to the lever or rod H, which in turn 
coniniunicatcs them to the tambour to be recorded on a cylinder. Here are two 
tracings made by Weeks, which read from right to left. 

ED 98 74 
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No. 1 represents t lie inovi meiits of the palate, wheu the rrench w ord "loute" is 
spoken; tbo first summit or wave represents the "f," the second summit the "f in 
the word "fonte."' 

No. 2 represents the French -word " continuitv," where it appears that tlie nasal 
syllable "con" rec^uires more movement. 
Maker, Verdin, Paris. 

THE DYXAMOr.ABIO.MKTKK. 

The instrument represented in fiy. 50 was designed by t)r. F6t6 and Monsieur 
Boyer, professor at the National School for the Deaf in France. It is used for (ho 




Fig. 50.— Dyiiainolabiometer. (F^r^ and I5oj-cr.) 

study of the development of the lips of the deaf, and based upon the same principles 
as that of the sphygmometer in fig. 55, but iriade somewhat stronger. Total length 
of instrument is 20 centimeters; diameter of the disk is 40 millimeters; diameter of 
the body of instrument is 15 millimeters. The maximum amount of pressure is 1,500 
grams. The disk is slightly concave on the side that presses the lips. Maker, Yor- 
din, Paris. 

THE SPIfYtJMOCiRAril. 

The sphygmograpli records the variations of blood-pressure in the arteries. Each 
time that the heart sends a wave of blood into the arterial system there is produced 
in each artery a hardening which follows the movement of the wave of blood. 



J? 




Fig. 51.— Spliygiuograpli. (Marcy.) 



There are two kinds of sphygmographs — the direct and thus:; by transmission. 
Fig. 51 represents a direct sphygmograph of Marey, which is applied to the exterior of 
an artery and records the wave movement (hardening, or change of pressure). The 
direct sphygmograph presses upon the artery by means of a 8i)ring, the pressure of 
which is regulated hy a screw A. As the blood-wave comes in the artery the walls 
of the artery rise and /all, transmitting this movement to the sphj'gmograph, which 
movement is recorded by the lever B on the smoked paper D. The arterial wall 
pres.sed down by the spring rises, as the blood- wave advances, to the normal diameter. 
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The radial artery is the one upon which the sphygmograph is nsnally placed. We 
give tracings of Marey's sphygmograph: Maker, Yerdin, Paris. 

jNo. 1. — Xonnal 2>ulse. 




No. :?. — Typhoid fever [period rf decline). 




iYo. 4. — Ji'IteKinatisinal 2>cricardiiis with fever. 




Ko. 6. — Pulse of an arjed man {extreme rarity of heats). 




SPHYGMOCIJAKir liY TllAXSMIS!<IOX. 

The sphygmograpli by trausinissiou,' or indirect sphygmograpli (fig. 52), has tho 
advantage of giving tho tracings a very good length, so that certain irregularities 
are recorded that would escape one's notice with tho ordinary sphygmograph with 
its short tracings. If one desires to sec the influence of different physiological con- 
ditions on tho pnlso, or to record simultaneously tho jiulse of several arteries, or tho 




Fig. 52.— Sp'!ygMio:;rai)li hy transniission. (Marey.) 



arterial pulse with the pulsation of the heart, the indirect sphygmograpli is ns(yl. 
Tlio adjustable steel-rod A rests on the end of the spring D, which is directly over 
the pnlso. The pulse-heat is carried to the tambour B, from which it is carried to 
some recording tambour, through tho rubber tubo C. Maker, Verdin, Paris, 



'Marey. Circulation du sang, 2" edition. 
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hPIIYGMOCiRAPlI Oi I'lllL.VDKlJMUKN. 

Tlie spliygmogiaph of Monsieur Pbilaclelphi.-n (lig. 53) has tlio advantage of nn-as- 
uring exactly on the scalo 3 the amount of pressure upon the artery in olitainiiig 
the tracing. It is known that the tracings change in form and amplitude according 
to the pressure upon the artery. 




Fig. 53.— Spliyginograph. (Philadelphien.) 



The tracings are made with ink on a hand of paper 2, which is a meter long. This 
instrument permits a number of tracings of variable forms according to the pressure 
of the ivory plate 6 ujion the artery, which is regulated by the weight 4. The screw 
5 regulates the plate of ivory 6 iu coiniectiou with the artery on the marker 10. The 
handle 11 starts or stops the clockwork 7. 

Here are some tracings: 

Xormal pulse. 




Mitral insufficiency. 




Maker of instrument: Verdin, Paris. 

VON irey's SPHYGMOGKAPH. 

Von Freys sphygmograph (fig. 54) has for its purpose to give as true a representa- 
tion of the arterial pulse as possible and an exact time measurement. It rests upon 
the steel band A. An ebony oval piece, B, at the end of the steel si)ring rests upon 
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the artery, conueoting directly with the marker D. Auother marker for the time 
can be fastened to the steel box C, which incases the chickwork, Avhich records 
fifths of a second. Maker: Petzohl, Leijizig. 




Fig. 54. — Spbygraograpli. (Von Frey.) 
TIIK SPHYGMOMKTEU. 

The sphygmometer is employed to measure the amount of pressure necessary to 
arrest the radial pulse beats. 

In Verdin's iustrament (llg. .55) the left thumb, B, of the operator rests upon the 
radial artery of the right hand of the subject. The instrument is held in the right 
hand of the operator, who presses it upon his thumb nail until no pulse can be felt. 
Then the amount of pressure is read from the scale S. The instrument consists of 




Fig. 55. — SpliygmoiiiPter. (Verdin.) 



a small cylinder of brass, C, containing a spring acting in connection with the 
rod D. A bra.s3 circular plate three-eighths of an inch in diameter is screwed on to 
the end of this rod. The instrument is fiv^e and a half inches in length. 

When the pulse is bounding, or has some intensity, its complete suppression may 
.appear difficult. There are recurrent beats that can give difficulty, but a little 
practice will overcouie these causes of error. Maker and inventor: Verdin, Paris. 
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Tl i. 56. — Sphygmometer. (''locli.) 



The splij'giuometer iu fig. 56, designed by Bloch, is modified by Vo:diii. Two 
exterior epriugs arc fixed behind the scale; there are two pointers, one pushing tbo 
other. The latter remains at highest point of jiressure, indicating the auionnt. This 
instrument is used for demonstrations at a distance. Maker: A'erdiu, Paris. 

MOSSO'S .SPIIYGMO.MANOMKTER. 

The siihygmomanometer of Mosso (fig. 57) enables one to record the pulsations of 
four fingers, which are pushed into rubber tubes E E. The instrument is filled with 
watei", and communicates with the cylinder A, the revolving piston of which regu- 




Fia. 57. — Sphygmomanometer. (Mos30.) 



lates the pressure of the water. The bottle B receives the water forced out when 
the fingers are introduced into the tubes E E. A manometer, G, indicates the 
prei^sure, and the marker M records the pulse waves on the cylinder. 
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C is ;i lancet t > let out tLo air. By means of the mauonieter G the spliygmograpli 
Avill record tho periodical changes of blood ])rcssurc or tension, and tlieir correlation 
to mental conditions. The instrument can be nsed instead of the iilethysmograph 
(fig. 18) for research in the circnlation of the blood, for the study of the inerva- 
tious of the blood vessels, of the effects of medicaments on tho circulation, and of 
pathological conditions. Maker: Verdiu, Paris. 





Tig. .58. — Sphygmomanotneter. (Bascli.) 
.SPIIYGMOMANOMKTEI;. 

The sphygmomanometer (fig. 58) measures blood pressure in the arteries. Maker, 
Windier, Berlin. 

AC HHOMATOJIKTKll OK liLOCII. 

This instrument - (fig. 59) is designed to measure tho blood pressure in the capil- 
laries. It consists of a rod with spring; at tho end of the rod is an iron disk, A. 




Fici. 50.— Afliroiiiatouieter. (Clocli.) 
One presses Avith this disk the part of tho body to bo explored, as tho lobe of the 
car, the linger nails, or skin of the hand, etc. Tlie pressure drives the blood from 
the small vessels, the i)art pressed by the disk becomes pale, and one reads on the 
scale tlio amount o!' ])ressure in grams reciuired. 




Fig. CO. 

l- i<'-. (>0 represents an instrument for recording pulsations of the vessels on a rir- 
cumscribed re"-ioa of tho skin. A disk, I), rests upon the index finger; tho disk is 
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faeteued to a small rod, R, coinnumicating with a lever, 1)y means of which the imi- 
tations of tho small vessels are recorded by the pointer M. Maker, Vordin, Paris. 

Dr. Chorou has prei>ared the following table, which transforms the resnlts of (he 
sphygmometer into centimeters of mercnry. 

Taiu.k 5. 



Grams. 


Centimeters 
ot inoi'oiiry, j 


Grams. 


Centimeters 
ot mercury • 


100 


3 


700 


15 


150 


4 


a750 


al6 


200 


5 


aSOO 


. ol7 


250 


6 


aS50 


al8 


300 


7 


900 


19 


350 


8 


950 


20 


400 


9 


1,0(10 


21 


450 


10 


.1,050 


22 


5U0 


11 


1, 100 


23 


550 


12 


1, 150 


24 


600 


13 


1.200 


25 


650 


14 


1,250 


20 



« Normal pressure. 



TlIK CAKDIOGHAI'II. 

The heart-beat or cardiac impnlse is visible in the fifth left i-utercostal space, 
2 inches below the nipple and 1^ to 1 inch to its sternal side. Tho cardiograph 
nieasnres the cardiac impulse. The cardiograph stethoscope (fig. 61), below, con- 
sists of a button, B, which by turning increases or decreases the pressure of the 
knob II, against the walls of tho chest. F is a bell-shaped piece of w^ood forming 
the stethoscope. D is a ferrule of brass on which is fastened a rubber tube to be 
• introduced into the ear for mono-anrieular auscultation. An elastic chord, C E, 
placed around the body holds the apparatus against the chest. By fastening a rubber 
tube on A, the heart-beats can be transferred to a recording tambour. Maker, Ver- 
din, Paris. 




Fig. 61. — Cardiograph stethoscope. (Edgren.) 



THE PIIOXEXDOSCOPE. 

The phonendoscope (fig. 62) serves to render perceptible all normal or abnormal 
sounds in the human body. The instrument below in the figure gives more inten- 
sity to the sounds than the ordinary stethoscope. It renders perceptible — 

1. The sounds of respiration, circulation, and of the digestive organs. 

2. The sounds of the muscles, articulations, and bones. 
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3. The sounds of tlio capillary circulation (deriuatopliony). 

4. The sounds produced by morbid states and those determiuiug the size, position, 
or chan<:^e of position of organs. 

;■). The sounds of the eye and ear. 

6. The sounds of the uterine murmur and ftctal sounds. 

The i)honeiidoscope is composed of two ebony disks, one, L, fastened directly to 
the body of the instrument, the other, G, above, by means of rings. The body of 
the instrument 15 is made of copper (nickel-plated). The lower disk serves for aus- 
cultation; the upper disk G is thicker; at its center there is an ebony plate C, into 
which screws the rod A. This disk, by means of the rod A, is used for percussion. 
The lower disk L of the phoneudoscope has two orifices to receive the auricular tubes, 
on the ends of which are ebony olive-form rings for the ears. 




Fig. 62. — Thoiiendoscoin-. (Baz/.i aud IJiaiichi.) 

There is a box for this apparatus; in the box is a compartment for two rods with 
knobs, one of ordinary length say 55 millimeters, the other 80 millimeters; also two 
pencils, one blue, the other red. Maker, Yerdin, Paris. 

THE KKGOGKAPH. 

The ergograph (fig. 63) is an apparatus to measure the results of fatigue. The 
record is made by the marker A, which is attached to a little car B, which slides 
forward and. backward on two parallel horizontal steel rods C. A string is fastened 
by a leather loop to the finger pulling the car B in one direction, and a weight W, 
which is attached to a cord fastened to the car, pulls it in the opposite direction. 
When the finger is bent, the car B is drawn toward the hand; and when the muscles 
of the finger relax, the weight causes the finger and the car to return to their 
original position. The marker A records the movements of the car upon a cylinder. 
The arm and hand are held firm by a special rest, as indicated in the drawing. 

Lombard, in a number of experiments with the ergograph upon himself, found that 
if he voluntarily contracted a muscle fre(iuently and each time raised a weight with 
his utmost force, the muscle weakened and after a time scarcely stirred the weight. 
But if now he continued to make this effort, regardless of the results, with all the 
power of his will, sooner or later the strength of the muscle began to return and to 
move the weight almost as much as before. Then the strength would gradually 
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teaso for a second time; thus an almost complete loss of power to voluularily con- 
tract the muscles, alternated with periods of nearly complete recovery of the 
strength. This phenomenon, according to Lombard, was duo to the results of 
fatigue, caused probably by changes in the central nervous system. The writer has 
made some experiments with the ergograph, and his results are similar to those of 
Lombard. 



w 




Fui. C3. — The ergo-iinpli. (Mosso.) 



There are a number of phenomena in which fatigue causes a periodicity depending 
upon the central nervous system. This is probable in the "second wind" of the 
athlete. The intensity of after-images is due to periodic variation. Maker, Verdin, 
Paris. 




Tig. 6-1.— Sprinj; ergou'raph. (Bluet and Vjiscbide.) 



SPRING kr(;o(;i:apii. 

Professor Cattell has designed a new ergograph in which a spring dynamometer is 
substituted for the weight used by Mosso. It is claimed that this has many advan- 
tages over the lifted weight nsed by Mosso. Questions of the relation of muscular 
to mental fatigue are not only of theoretic interest, but have practical value in 
schools. 
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lliiiet and ^';lS(■lli(le liavc a^so made an ergograph ' (fig. G4), which is a modifica- 
tion of iMosso's ergograjjh. It c onsists in the subsf itntiou of a spring, as illustrated 
in the figure, for the weight and in nsiug the middle finger for the experiment. 

The lever permits one to increase or decrease at will the course of the finger in 
order to accomplish a certain work, while the force of resistance remains the same. 
It i.s possible to modify one single factor in work and the space gone over, and so 
to study points in the physiology of movement. 

THE KIXKSIMKTEn. 



The kinesimetor is an instrument to measure the sense of movenunt upon the skin. 
The apparatus in fig. 65 was designed by Professo-.s Scripture (Yale LTniveisity) and 
Titclicncr ((,'ornell University ).- 




Flfi. G5.— Kincsiuieter. (Scr!i)turc- iiiid Titclu iiev. ; 



Tlio table is of brass casting, the top of which is perfectly smooth. One of the 
legs has an adjusting screw. The car A is made of brass, nickel-plated; it runs on 
four wheels, turned on a perfectly true arbor. The bearings are bushings of hardened 
tool-steel; the holes are ground and lapped, so as to give trueness in running. The 
wheels are easily taken off their bearings. The horizontal slide of Ihe car, which 
holds the vertical rod, is easily adjusted. The vertical rod may carry rubber stimu- 
lus-point, tube, or whatever is preferred, and is held in position by a brass nut. The 
rotating power comprises three gears and three friction-rolls. The movement of the 
car is regulated by a lever. The pressure of the driving-rolls against the principal 
roll is maintained by two springs, and is adjusted by two nuts on end of a bar con- 
nected witii the lever. An endless cord propels the car. The iustrunieiit is made at 
the Yale Laboratory, New Haven, Conn. 



'L. Interniediaire des Biologistes, 5 May, 1898. 
^American Journal of Psychology, Vol. Yl, 1895, page 425. 
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TOl'C H-WKIGH I S. 

Toiicb-weij;lits for liiuliu<; the threshold of oontact with the skin (fig. 0(5) consist 
of little disks 3 millimeters iu diameter suspended from a fine coi'oou-libcr fastened 
to a wood handle. The handles are stuck into holes in a round block, A, fas- 
tened to a pillar and frame. We take out the lightest disk B and let it touch 
the skin while the subject's eyes are closed; if nothing is felt, the next heavier disk 
ia used, aud so on imtil the least pressure of the disk is felt. The disks weigh from 



A 




Fi(i. 66.— ToucL-wciglits.' (Scripture.) 



1 to 20 milligrams. Scripture finds the threshold of sensation for the sense of 
jircssure in an average person to be 2 milligrams on the forehead, temple, aud back 
of forearm; 5 milligrams for nose and chin, and 15 milligrams on inner surface of 
fingers. Maker: Willyouug, Philadelphia, Pa. 

HAIR-KSTIIKSIO.METER. 

In order to produce very .slight pressure njion the skin, Professor Von Frey, of Leip- 
zig, has employed hairs of dift'erent size and thickness. The hair-esthesiometer (fig. 
67 ) enables one to produce various degrees of pressure with the same hair. The hair 




Fio. 67. — Hiiir-<'Sthesioinetcr. (Von Frey.) 



H is in a capillary tube, and a longer or shorter portion of the hair can be made to 
come out of the tube; a graduated scale shows the distance or the length the hair 
projects from the tube. The less the distance the hair jirojects the greater the pres- 
sure exercised by the hair. The hair is pressed vertically against the skin until it 
bends.' The maker of the instrument is Zimmerman, of Leipzig. 



> Details of the instrument are given by Von Frey in Abhaudlungen d. math, 
physch. Clusse d. Konigl. Sachs Gesellschf d. Wiss., 1866. 
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TIIK GALVAXOMETEK. 

The galvanomfttor measures the strength of an electric current. The instrumeut 
(fig. 68) is used for medico-electrical purpos(;s. It is also employed iu scientific 
investigations, and is then so constructed that the strength of the most delicate 
current can be mea8ure<l. 




Fui. G8. — A periodio horizontal galranornoter. (Hirsclun uiii.) 

The instrument is represented one-third its real size. This is a direct-reading 
instrument, it being possible to measure a current to one one-hundredth of a milli- 
ampere. In order to have a vertical rea -ing, a mirror, B, is used. The lever S arrests 
the needle, Avhich is brought to the zero point of the scale. The wires for couduct- 
iug the current are fastened iu the clamps E E. Maker: Hirschmunn, Berlin. 




Fio. G9. — Wustoii's slaiulard direct-reading niil-ani-meter. 

Fig. 69 represents a convenient form of instrument for measuring delicate currents. 
It has a scale of double values with ratio of 50. Each division on upper scale values 
is .5 milliampi-res ; each division on the lower scale valties is one-tenth milliampere, 
readable to one one-hundredth. A change from one scale to the other is made by 
changing the connection on the left of the instrument from one binding post to the 
other. Maker: Weston lilectric Instrument Company, Newark, \. J. 
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Tin: rAUADiMETKi:. 

The two iustruiueuts just lueutioucd mcaaure the galvuuic or direct curroiit only. 
The iiistniineut below (fig. 70) is a farailiiucter ami measures the faradic or iudireet 
current. This form of the iustrumcnt is transportable. The case which covers it is 
12 centimeters wide, 20 centimeters long, and 29 centimeters high. When in use it 
is laid on the table, as shown in the drawing. The induction apparatus T S is 
placed at such a distance that the galvanometer G is not innncnced by it. The 




Fig. 70. —The Faradimeter. (Edelmann.) 



induction coil P S, by means of wires a, is connected with the battery A for the pri- 
mary current. The faradimeter is gauged only for a certain inten.sity of tlic pri- 
mary current (O. 4 A) so that the galvanometer G is to measure the strength of this 
current. The intensity desired is obtained by first placing the galvanonioter at zero 
and then sinking the zinc rod Z into the element A until the needle of the galva- 
nometer reaches the desired intensity on its scale, while the interrupting spring S is 
^ pressed tightly against the contact screw p with the finger. 

The battery A is filled with a solution of crystallized chromic acid, which consists 
of water up to about 3 centimeters from the top of A and of a half glassful (li) of 




Fig. 71.— Iiuliictiou coil. (Du Eois Keyniond.) 



the acid. When the battery is not iu use the zinc rod Z is taken out, washed, and 
placed iii a case at the side of the battery. The chromic acid solution ( an be left in 
the battery so long as it furnishes the desired strength of current. When the inter- 
rupting spring plays and the primary current is at its normal strength (which from 
time to time should be tested by pressing the spring against the contact screw p) 
the secondary induced or indirect current is developed, so that the maximum of any 
single opening of the induction stroke has the value indicated by the induction 
coil S by means of the pointer on the scale O. Maker, Edelmann, of Munich. 
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INDUCTION COIL. 

Iji fig. 71 is represent! (1 Dn Bois-Eeynioud's jiatterii of jin iuduction coil. Tbo 
primary coil A is fixed at the end of a -u oodeu base board and consists of a coil of 
thick copper Avire wound around a bnndlo of soft irou -wires. The secondary coil B 
is wound around a wooden reel and slides in a groove in the base-hoard and can pass 
over tbo primary coil, its position being read from a scale, C, in millimeters fixed to 
the base. The secondary coil consists of about 7,000 convolutions of fine wire. The 
base is made long with a hinge in the middle, but is represented folded back in the 
engraving, which makes it more portable. The hammer for giving a series of 
induced currents is arranged so it can break the current absolutely in the primary 
coil or can shorten its circuit. Maker, Cambridge Scientific Company, Cambridge, 
England. 

THE UIIKOCOIU). 



The rlieocord is an instrument for measuring the resistance or for varying the 
strength of an electric current, in proportion to the greater or less length of it 




Fig. 72. — Du Bois-lteyiiioiKl s rlu oconl. 

inserted into the circuit. Du J^ois-Reymond's pattern (fig. 72) consists of two plati- 
num wires stretched by tho side of a scale 15 1 meter long attached to a board. The 
wires arc electrically connected bj-au ebonite trough, C, containing mercury, which 
slides along the wires ; its ])osition can be read on the scale. The terminals are con- 
nected to one end of each of tlio platinum wires by means of brass plates. 

In one of these plates there arc five pegs, which can be removed like those of a 
resist;:nco-box, and various resistances thrown into the circuit; thus Avhcn tho peg 
opposite No. 3 is removed, a resistance equal to three times tho resistance obtained 
by sliding the trougli to the far end of the scale is thrown into tho circuit. In this 
way the resistance of the rlico; ord can be gradually increased from zero to a resistance 



fSur/hce of Disk 




Fu;. 73.— Erb"8 electrode, 
cciual to 42 meters of the platinum wire, aiaker, Cambridge Scientific Instrument 
Comjiany, Cambridge, England. 

THE ELECTRODE. 

In investigation with tho Faradic or induced current, one of tho standard electrodes 
employed is that of Professor Erb, of Heidelberg. 

This electrode (fig. 73) consists of a bundle of more than 100 line metallic wires,' 
which are inclosed in a hard rubber tube about 2 centimeters in diameter. I5y 
means of these 400 fine wires a uniform action upon tho numerous nerve ends is 
obtained, and sources of error from sweat canals and hair follicles are avoided. 
When the first electrical sensation is felt, after the electrode is placed on the skin, 
the point on the scale is noted whore the marker of tho induction coil has reached; 
the coil is moved on still further until tho first feeling of pain occurs, and the point 



'The maker of this eb-etrode is Hirschniann, of Berlin. 
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on tlie scale is noted as being the measure of pain tlii ougli the Faradic cum-ut. In 
this way Professor Erb has obtained the following tabli- giving average figures for 
healthy men, and a basis for comparison in path<dogi(al conditions: 

Table 6. — Eletli-ical senaihilUt/. 



riaoe of applying electrode. 



Cheeks 

Neck 

TTpiier arm 

Forearm 

Palm of baud 

I'inger ends 

Abdomen 

Leg 

Upper part of toot 
Solo of foot 



First sensa- 
tion witb an 
induction coil 
at a distance 

ou tlio scale 


Feeling of 
pain wit h in- 
duction coil 
at a distance 
on tlie scale 


Deflections 

of tbe 
needle witli 
8 cells and 
150 resist- 


200-220 


120 


26° 


180-200 


120 


22'^ 


200 


120 


21- 


190 


115 


18° 


175 


110 


150 


125 


90 


2° 


190 


120 


20° 


170 


110 


19° 


175 


110 


10° 


110 


80 


5° 



DYXAMOMKTEK. 

The dynamometer (tig. 7-1) is to measure the strength of grasp. The instrument 
is squeezed in the hand while tho arm is held out horizontally from the side of the 




Fig. 74. — Dj-nanionieter. (Collin.) 
body. The amount of pressure is read from the scale as indicated by the pointer. 
Maker, Collin, Paris. 

DYNA.MOliHAPII. 



The instrument in the hand (fig. 75) is a dynamogvaph. It is used in the labora- 
tory of Salpdtriere, at Paris, to record the different impressions which certain hys- 




FlG. 75. — Dynamograpb. (Diicbene.) 

terical subjects experience at the view of a ray of light. It is in reality a dynamometer 
of Ducbene's, with a tambour, A, attached to it, so that the results may be recorded 
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on a cylinder, as indicated in the cut. The dyuamograph is used also to sliow the 
eflects of sound and color upon strength of grasp. In sound the pitch has efl'ect 




Fig. 76.— Dynamometer. (Ulmann.) 
npon the greatest strength of grasp. Smell and taste have their eifects upon the- 
strength. Maker, Verdin, Paris. 

In fig. 76 is a form of dynamometer that avoids the unpleasant cutting feeling, 
caused by the handles of the ordinary dynamometer. Maker, Windier, Berlin. 

DYNAMOMETER OF CHKRON AND VERDIN. 

One of the inconveniences of the ordinary dynamometers is the pain experienced 
when one tests his strength of grasp tive or six times in succession, for the edges of 





Fig. 77.— Dyn.iniDiiioter of CIk'toii and Verdin. 
the handle produce a cutting sensation, thus rendering the experiments of much less 
value for comparison. 

ED 98 75 
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The (lyiKunometev of Cbr'rou and Verdiu (see fig. 77) lias hocn ilosigiicd to climiiiato 
the iucouvenience above mcntioucd. The Hugeva are placod iii)on a handle rounded 
upon all sides; the palm of the hand rests upon a round oval plate A, stnvmg as a 
handle, which is fastened to a piston and spring connected by a cogwheel and bar 
C, M'ith the jiointer upon the dial. This dynamometer can be changed to a dynamo- 
graph, as indicated in the figure, by the addition of a tambour I). The maker is 
Yerdin, of Paris. 

sc n I I'T u I : k' s i > y x a m o m ete li . 

Dr. Scripture, of Yale University, has invented a new " dynamometer and the scale 
of effort." The thumb and index finger arc pressed on small knobs borne by two 




Fk;. 78. — Back, clicst, aud let; dynaaiometcr. (Pfarre.) 



steel rods; the amount of movement is small, while the scale can be juado very accu- 
rate. To transform the psychophysical measurements into purely psychological 
ones, Scripture proposes to have the subject give his own scales of pressure in tlio 
relations of 1, 2, 3, 4, etc., and to reduce all readings to the scale. 

CIIKST AXl) J!ACK DYXA.MOMETEK. 

The dynamometer (fig. 78) may be used to measure the strength of arms and 
strength' of lift. If the handle is unfastened at B and the hook at C from the instru- 
meut°proper, and with the instrument thus disconnected the two handles A A are 
pressed against by the hands, the strength of arms and chest can bo measured 
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"VVitli one's elbows cxtendetl at the sides imtil the forearms are ou the same hori- 
>'ontal plaue, and holding the dynamometer so that tho dial will face forward and 
the indicator point upward, one takes a full breath and pushes hard against the 
handles A A, allowing the back of the instrument to press on the chest. In measuring 
the strength of lift the instrument can be attached to the floor, as represented in 
fig. 78, or to a board, specially designed, on which the subject stands when lifting, 
thus making the apparatus easily portable. The strength of lift can bo taken both 
with and without bending the knees. In the former instance one stands ou the foot 
rest, with head and body erect and chest thrown forward, bends the knees, sinking 
down until the handle grasped rests against the thighs, then takes a full breath, 
lifts hard, principally with the legs, using the hands to hold the handle in place. 

In tho second instance one does not bend the knees. The handle is grasped with 
both hands, the body being inclined forward at an angle of 60 degrees, a full breath 
is taken, and a hard lift is given, mostly with the back. Makers, Tiemanu & Co., 
Xow York. 




Fid. 79. — Aiitliropomeier. (Topiuard.) 



THE AXTHROPO.METEK. 

The anthroiioineter (fig. 79) is for measuring the height and sitting height. It is 
divided into four pieces that screw one to the other, so that it can be taken apart and 
made C(mveuiently portable. Maker, Collin, Paris. 

CEPHALOMETItIC -SCiVAKE. 

Tlie cephaloniotric square (fig. 80) is used to make detailed measureu^ents of the 
lirojections of the face. Instead of measuring from the ground surface ou which 
the pi rsou stands, as in finding the height, the measui'emcnt is taken with a square 
15 (lig. 80), on one arm of which is a scale in millimeters. The other arm of the 
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s<inare is held over tlio vortex as Lorizontal sis possible with tLe left haiul, while 
•with the right hand a three-cornered piece of wood is run up and down the scale, 
measuring the distance of the projections of the face Iroin the horizontal plane of 
the vertex. This distance might be measured from the ground, but there is more 
liability to erroi*, owing to the tense or loose position of the body in standing. 
Maker, Collin, Paris. 

CALIPEKS. 

The calipers in fig. 81 are used to measure the head, especially its length and 
width. The instrument represented consists of a scale A, in millimeters, fastened to 
one arm B, and sliding through the other arm. Maker, Collin, Paris. 




Fig. 80.— Cephalometric square. 



The calipers (called "glissii-re authropometriquc " ) in fig. 82 are divided into two 
parts. There arc two eteel roils, one of which .^ilides on the scale. This instrument 




Fig. 81.— Calipers. (Broca.) 

is used for direct measurements, as well as for measuring the projections or larger 
members of the body, such as leg, arm, shoulder, etc. Maker, Collin, Paris. 

In fig. 83 are represented small sliding calipers made of steel. They measure very 
exactly distances between projections of the body and head* Maker, Collin, Paris. 

THE GOXIOMETEU. 

The goniometer' is an instrument for measuring angles, as of the face or cranium. 
The one in fig. 84 is the design of Topinaid. Broca has also designed a similar 



' Bull. Soc. d'Authropologie, 2 s^r., tome ix. 
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goniomi'ter niid also a goniometer for the ear; also a profile-klinometer. ' Maker, 
Collin, Paris. 




¥i<:. 82. — Calipers. (Topinard.)^ 
llElGHT OF ^'aI LT OR PaLATK. 

Ill 'IJiM iiieasnr.-iiHiits Talbot finds the average height of the palate to be 0.58 of 




Fig. 83.— Sliding calipers. (Topinanl.) 

an inoh. Fig. 85 illustrates his instrument. The measurement is made from the 
alveohir border, between the second bicuspid and the lirst permanent molar, to the 




Fio. 84. — Goniometer. (Topinard.) 

height of the arch. The cut (fig. 85) shows the position of the instrument when 
the measurement is made: 



' Schmidt, Emile. Anthropologische Methoden, Leipzig, 1888. 
Revue d'Authrop. 1885, 3 s(5r. tome viii, page 407. 



1190 



EDUCATION REPORT, 1897-98. 



By turning tlie steel rod at its end, F, the scale, II (iu niillimelci is iimved up 
Tintil it touches the jialate, when its height can ho road on the scale. The high pal- 
ate is often found among feeble-minded children. 

This instrument is specially made under the direction of the inventor, E. S. Tal- 
hot, M. B., D. D. S., Chicago, 111. 




Fig. 85.— Pa;ato:iicter. (Talbot.) 



Ca.sk of AXTIlROI'OI.OGICAr, IXSTRCMKXTS I'OR Tll.VVELERS, Ai:UAN(;EI) liY 

TOPINARD. 

1. Sliding callipers (fig. 83). 

2. Authropometer (fig. 79). 

3. Two special steel squares, used with authropometer, ^ 
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4. Ceplialometric siiiiare (fig. 80) striug with plumb. 

5. Small wood square. 

6. Small steel .sliding callipers. 

7. Calll2)er8. 

8. Tape measure. 

9. Pencil with two colors. 

10. Dynamometer for strength of hands (fig. 74). 

11. Box for carrying instruments. 

Maker of case and instruments is Collin, «t' Paris. 

LvsTiiuMKXTs Used in thk Uertillox System of Identificatiox. 

The Bertillon system' of measurements is primarily for practical pnrposes— that 
is, for the idcntiilcation of criminals, but some of the measurements are also of 
scientific value. 




Fig. 8G.— rort.ible sqiinie. 

Fig. 86 represents a portable square with doable projection, and is used 
uriug the height and sitting height or trunk, as represented in fig. 87 by 
rule half a meter long;. for measuring ihe sitting height is designated by A 
stool used in measuring the trunk. D is a rule for measuring the height. 



in meas- 
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Fig. 87. 



In taking the height, the subject should have his back against the wall, his heels 
together, tonc^iiug the wall, the knees stiff, the body erect, 
lu finding the arm reach, the subject has his back to the wall, and extends his 



' For a detailed account of this system, see The Bertillon System of Identification, 
published iu Chicago, 1896; also Chapter xxviii in Report of Commissioner of Edu- 
cation for 1895-96. 
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anus borizoutally until tbo tip of bis middle finger toiicbes tho projection. E rei>rc- 
sents graduations on paper or ollclotb. 

We do not regard this measurcaient as of great value, because it depends too much 
iipon tbe will power of tbe subject to stretch or not to stretcb his arms, and there- 
fore may be quite inaccurate, Manonvricr, of the School of Anthropology, of Taris, 
considers this measurement of very little value. 

These calipers are heavier and the ends are more blunt than is the case with 
calipers in general. They are used for measuring the length and width of head, as 




Fig. 88.— Calipers. 



represented in fig. 89. The left end of the calipers (fig. 89) is held at the root of the 
nose; the one measui'ing watches the scale while he brings the right point of the 
calipers over the back and middle of the head, thus finding the maximum length of 
head. The operator removes the calipers from tho head of the subject, and by means 
of a thumbscrew, A (fig. 88), fixes the calipers at the length measured on the scale; 
then he replaces the calipers upon the head, and tests the accuracy of his measure- 
ment by the friction of the right end of tho calipers against the back of the head. 



LENGTH OF HEAD. 




WIDTH OF HEAD. 




Tig. 89. 

The width of the head is nu^asured and verified in a similar way to that of the 
length. In these measurements a mistake of a millimeter is allowed. In scientific 
measurements only a half millimeter is allowed. ^ 

In measuring the distance between the zygomatic arches (bizygomatic diameter) 
the same calipers are employed and a similar method as in finding the length and 
w idth of head. 

In fig. 90 is represented a small caliper rule for measuring the length of the ear. 
The fiat and stationary end A of the instrument is placed so as to just touch the 
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snperior border of the ear, aiul is liehl still by pressing the left thumb on the end of 
tho stem, resting tlie otlier fingers upon the top of the head. The stem of the calipers 
is held parallel with the axis of the ear, the movable branch is pushed up till it just 



\ A 



Tut. 90.— Small caliper rule 

touches the inferior extremity of the lobe, when the figure indicated upou tho scale 
is read. Care should be taken that the pavilion of the ear is not depressed by either 
branch of the calipers. 

Tho large caliper rule (fig. 91) is used in measuring the foot, middle and little 
fingers and the forearm. 

For measuring the foot (fig. 91) the operator, with his subject in the position 
represented in fig. 92a, presses the fixed end of the caliper against the back of the 




Fig. 91.— Large caliper rule. 

heel, then he pushes down the movable end of the caliper until it touches the great 
toe, reading the distance indicated on the scale. 

In measuring the middle finger (fig. 926) tbe operator jilaces it on the back of the 
rule, turning tho finger to he measured into a position at right angles to the back of 
the hand. 

To measure the forearm (lig. 92c) the .shouhuT of the subject should form an acute 
angle with it. 




Fig. 92. 

It is a common saying that two carpenters never niea,sure a plank exactly the 
same. If one individual were measured seven times, there would probably be seveii 
sigualments, ditleriug hy very small quantities. These differences can be ignored 
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mitil they rcacli a certain point, after which they destroy the value of the lueasure- 
iiieiii. Tho followiug table gives the liyiits of necessary approxiiuatiou according to 
Bcrtilloii • 

Taiu.k 7.' 
[In milliiueters.] 



Hciglit 

Anil reach 

Trunk 

Length of head 

Width of head 

Length of right oar 

Width of right ear 

Length of left foot , 

Length of lei't middle linger 
Length of left little finger. . . 
Length of left forearm 



'Tlie liortillon system of identification, p. 24. 

fOKTAULK CASK CONTAIXIXG INSTRUMENTS FOU BEUTILLOX'S SYSTEM OF 
IKEXTIFICATION. 

1. Two-meter measure (iu three sections). 

2. One-meter rule. 

3. One-half meter rule 
'1. Double decimeter. 

5. Calipers for the head (fig. 88). 

G. Sliding calipers for the ear (tig. 90). 

7. Sliding calipers for the elbow (fig. 92 c). 

8. Directing rod for the ear. 

9. Scissors to cut finger nails. 

10. Instrument to verify calipers. 

11. Roller, tablet, and ink to take finger prints. 

12. Signaletic instructions hy A. Bertillon, 2 volumes. 

13. Box to carry the instruments. 
INIaker of instruments, Collin, Paris. 

Equii'mext of .\. Psychophysical Lai'.oi'.atory'. 

The growth of jisychophysical laboratories has been very great Avithin recent 
times, especially in our own country. Many questions arise as to the equipment of 
such laboratories. It is not intended here to enter into details as to the formation 
of a laboratory, but merely to give a general idea as to its scope. Tho instruments 
already described will aid some iu this direction, although, as before mentioned, they 
■were selected with regard to recent phases in the experimental studj' of human 
beings. A careful consideration of laboratory etjuipment, description, and use of 
instruments, etc., will be found in Sanford's work entitled A Conrse in Experimental 
Psychology, iu an article by E. B. Titchener in Mind, series Xo. 27, July, 1898; in 
Scripture's book on Thinking, Feeling, and Doing; in Marey's works, entitled as fol- 
lows: La Mi?thodo Graphique, La Physiologic Experimentale, La Circulation du 
Sang, and iu Physiologische Grajihik, by Langendorf. 

For anthropological instruments, etc., consult Authropologische Methoden, by 
Schmidt; L'Honime dans la Nature, by Topinard ; Grundziige einer Systematischen 
Kianiomctrie, by Toriik, and the Bertillon System of Identification. 



Approxima- 
tion theoreti 
cally requi- 
site (in 4- or 
in-). 



I Mistiike.H of 
Discrepancy serious cliar- 
beyond which aoter beyond 
grave error which iion- 
begins. identity <an 
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LXTEKATL'IJK OX PSYCHOLOGICAL l^ABORATOHIES. ' 

J. :M. Baldwin, "The psj'cholo/rical laboratory i:i the Universitj- of Toronto." 

Hcieiice, O. S., vol. 19, 1892, p. 143. 
M. Baiidouiii. " La phj'chologie expcrimentale en Amerique. Lo lahoratoire et les 

cours do Clark Universitj- a Worcester." Archives de neurologie, vol. 28, No. 89. 

"Les lal)oratoireset les cours ii Yale, Harvard, Cornell, Pennsylvania." ... etc 

Ibid., vol. 28, No. 93. > J > 

W. Bechterew. " Le laboratoire psychophysique de I'universite impe'riale de Kazan." 

Cong, de Zool. de 1892, vol. 3. 
E. Bcrillon. "Notice sur I'institnt psychophysiologiqno de Paris." Paris, 1897. 
M. W. Calkins. "Experimental Psychology at Weliesley College." Am. J of 

I'sych., vol. 5, p. 260. 

E. Casslant. "Lo laboratoire de physiologie des sensations de la Sorbonne." 
Paris, 1897. 

E. B. Delabarre. "Les laboratoires de psychologic en Aniorique." L'aunee nsy- 

chologique, vol. 1, p. 209. 
T. Flournoy. "Notice sur le laboratoire de psychologic do Fnuiversite de Geneve " 

Geneva, 1896. 

V. Henri. "Les laboratoires de la psychologic experimentale en Allema-ue." Eev. 

Phil., vol.36, Dec, 1893. o i o 

J. .Jastrow. "The section of psychology," ^yorld'8 Columbian Exposition Official 

Catalogue. Pt. 12, p. 50. 
W. 0. Krohn. "Facilities in experimental pyschology in the colleges of the United 

States." Report of the Commissioner of Education for 1890-91, vol. 2, p. 1139. 

"Experimental psychology at the various German universities." Am. J, of 

Psych., vol. 4, p. 58,5. "The laboratory of the Psychological Institute at the 

University of Gottiugen." Ibid., vol. 5, p. 282. 
'a'sychol(>gical laboratory of Harvard University." Cambridge, Mass., 1893. 
E. C. Sanford. "Some practical suggestions on the equipment of a psycholoo'ical 

laboratory." Am. J. of Psych., vol. 5, p. 429. 

G. M. Stratton. "The new psychological laboratory at Leipzig." Science, N. S.. 

vol. 4, 1896, p. 867. J i ^ , , 

H. de Varigny. " Le laboratoire de Madison, Wis." Rev. Sclent., 1894, p. 624. 

For the convenience of those vrho may desire to kuovr names of instruments for 
fitting out a psychophysical laboratory, we quote below a catalogue of instruments 
at the psychological laboratory at Harvard University, prepared by Professor Miin- 
sterberg, director of the laboratory. 

A laboratory may be used in three general ways— (a) for simple demonstration in 
lecture courses, (h) for courses of practical work for beginners, and (c) for extensive 
research work. 

Catalogue the Ixstru.aikxts and Aitaeatus Contained in the Psycho- 
logical Labouatouy oe Harvard Uni\'ersitv. 

I. OBJECT.S FOR ANATOMICAL AND Til YSIOLOGICAL DEMONSTRATIONS OF THE 

PHYSICAL BASIS OF MENTAL LIFE. 

A. BRAIN. 
a. JIuMAN Brain. 

1. Largo wire model, showing the fibers and the cerebral masses. After Aeby, by 

Biu chi, I5ern. 

2. Large clastic model, showing the course of the nerve-fibers throughout the en- 

cephalic mass. Alter Luys, by Auzoux, Paris. 

3. Natural sized clastic model, showing the nerve-fibers on one hemisphere, and 

the cerebral ganglion masses on the other. After Luys, by Auzoux, Paris. 

4. Natural sized clastic model. By Bock-Steger, Leipzig. 

5. Large model, showing the convolutions. By Talrich, Paris, 

6. Large model, showing horizontal section. By Talrich, Paris. 

7. Large model, seen from below. ISy Talrich, Paris. 

S. Large model of corpus callosum, seen from below. By Talrich, Paris. 
9. Large model, showing median section. By Talrich, Paris. 
10. Large clastic model of cerebellum and spinal cord. By Auzoux, Paris. 



I See article iu Mind, July, 1808, by Prof. E. B. Tilclieiier, of Cornell University. 
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11. Vertio:il sectiou of hoiul. By Bock-Steger, Leipzig. 

12. INIoilel of the head of adult male, brain exposed on tlie side. By Casriani, Diihliii. 

13. Model of the head of luiddle aged feiuah?, brain exposed on the .side. By Cas- 

( iani, Dublin. 

14. Model of the head of an a'^od man, brain exposed ou the side. By Casciani, 

Dublin. 

15. Model of the head of elderly female, insane, brain exposi d on the side. I$y 

Casciani, Dnblin. 

16. Set of foil! teen wax models, showing the development of the fetal brain. After 

Ecker, by Ziegler, Freiburg. 

17. Model of the head of a seven months' fetus, brain exposed on the side. l>y 

Casciani, Dnblin. 

18. Model of the head of a child six months old, brain exposed on the side, liy 

Casciani, Dublin. 

19. Model of the head of a girl, brain exposed on the side. By Casciani, Dnblin. 

20. CoUectiou of human brains in alcohol. 

21. Collection of charts, showing sections of the brain, and forty-eight stereoscopic 

views of the central nervous system. After Debierre and Doumer, by Ah an, 
Paris. 

b. Vertebrate Brains. 

22. Set of eight wax models showing the phylogenic development of the brain. 

•After Wiedersheim, by Ziegler, Freiburg. 

23. Model of the head of chimpanzee brain exposed on the side. By Casciani, 

Dnblin. 

24. Model of the head of orang-outang, brain exposed on the side. By Casciani, 

Dublin. 

25. Collection of sheep brains in alcohol. 

26. Collection of charts showing development of brain, from gymnotus to mammal. 

B. .SENSIC ORG.VXS AND NKKVES. 
o. Anatomical Demonstration. 

27. Half skull, with the seven first cerebral nerves in wax. By Tramond, Paris. 

28. Large clastic model of eye, divided bj' a vertical section. By Auzoux, Paris. 

29. Large clastic model of eye, showing muscles, nerves, vessels, etc. By Auzoux, 

Paris. 

30. Clastic model of human eye. By Bock-Steger, Leipzig. 

31. Small model of entire eye. By Browning, London. 

32. Set of 9 wax models of the eye, showing the embryological development of the 

vertebrate eye. After Manz, by Ziegler, Freiburg. 

33. Standard eyes for anthropological comparison. After Gallon, by Cambridge 

Scientific Instrument Company. 

34. Large clastic model of the ear, showing the internal, middle, and external ear. 

By Auzoux, Paris. 

35. Large clastic model of the ear, showing especially the internal ear. By Brendel, 

Berlin. 

36. Large collection of histological preparations for microscopical stndy of brain, 

sense organs, and muscles. By Bonrgogne, Paris; Queen, Philadelphia; 
Kloenne &, Miiller, Berlin, etc. 

37. Collection of charts and large photographs in frame, showing anatomy of 

nerves and sense organs. 

b. Physiological Demonstration. 

38. Artificial eye, consisting of glass water 'tank, lenses, etc. After Knehne, by 

Jung, Heidelberg. 

39. Thread model, representing rays of light, and demonstrating effects of astig- 

matism. After Knapp, by Meyrowitz, New York. 

40. Phakoscope, for demonstrating accommodation of lens. After Helmholtz, by 

Sittel, Heidelberg. 

41. Oiihthalmotrope, demonstrating movements of the eye, and action of the different 

muscles which produce them. Alter Kuete, by Kohl, Chemnitz. 

42. Model showing mechanism of the drum and bones of the ear. After Helmholtz, 

by Jung, Heidelberg. 

X. B. — Compare Groups IV. A. B. ilicro.scope, inatrunieuts of dissectiOD, etc. 
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II. APPARATUS Foil STUDYING THE SEXSATIOXS. 
A. IIKARIXG. 

43. The harmonical, furnishing 24 overtones of C (66) and the first 16 of C (132). 

After Ellis, by Moore, London. 

44. One larj^e tuning fork, giving from 32 to 48 vibrations. By Koenig, Paris. 

AT). I-=et of 12 tiiTiing forks, with resonance boxes, Ut;, Ut-, Mi;, S0I3, La:, Ut4, Mi^, 
Sol,, seventh harmonic of Ut;, Ut , Ke-,, Mij. By Koenig, Paris. 

46. One extra Utj tuning fork and one Utj -f four vibrations, with resonance 

boxes. By Koenig, Paris. 

47. Five tuning forks, with resonators, tuned to the characteristic notes of the 

vowels. After Helmholtz, by Koenig, Paris. 

48. Bow for vibrating tuning forks. By Queen, Philadelphia. 
4i<. Series of 10 resonators. After Helmholtz, by Koenig, Paris. 

50. Series of 22 steel cylinders, giving notes from Ut? to Utuj by stroke of steel ham- 

mer. By Koenig, Paris, 

51. Apparatus for testing the appreciation of difference in umsical pitch. After 

Galton, by Cambridge Scientific Instrument Company. 

52. Large bellows, with regulator and wind chest for 12 pipes. By Koenig, Paris. 

53. Nine open wooden pipes, from Ut: to Ut , to be used with the organ bellows. 

The Ut.> duplicated. By Koenig, Paris. 
51. Eight stopped pipes, giving the scale from Ut- to Ut^. By Koenig, Paris. 

55. Apparatus for studying the nonmusical intervals of sounds between 128 and 256 

vibrations (Tonmesser). By Appunn, Hanau. 

56. Apparatus for studying the nonmusical intervals of sounds between 256 and 512 

vibrations. By Appunn, Hanau. 

57. Revolving mirror, manometric capsule, etc., for analyzing mauometric flames. 

By Koenig, Paris. 

58. Whistle for determining highest limitof sound. After Galton, by Koenig, Paris, 
5!). Differential sonometer, with weights. After Marloye, by Koenig, Paris. 

60. Toothed wheel. After Savart, by Queen, Philadel])hia. 

61. Siren and toothed wheels, giving the same notes, with centrifugal machine. 

By Kohl, Chemnitz. 

62. Eight electric bells of various pitches, from 6 to 16 cm. in diameter. By Brock, 

(Cambridge. 

63. Two electric bells, single stroke. By Brock, Cambridge. 

64. Snappers for giving different qualities of short noises, three ttdephoues, pistols, 

etc. 

65. Large electric phonometer, producing noises of various intensities. After 

Miinsterberg, by Elbs, Freiburg. 

66. Small phonometer. Made in the laboratory. 

67. Two large boxes for tuning forks impervious to sound, with ear appliances, etc. 

After Oilman, made in Cambridge. 

N. B. — Compare group.s — 

I. B. Models of car, etc. 
III. A. Registering tuning forks, etc. 

III. B. Instruments for localization of sound. Time sense. 

B. SIGHT. 

68. Large color mixer, with horizontal rotating disks, connected with foot machine. 

Six dozen colored-paper disks. After Hering, by Rothe, Prag, 

69. Apparatus for color sense of the eccentric parts of retina, to be attached to Her- 

ing's foot machine. After Hering, hy Rothe, Prag. 

70. Color mixer, adjustable under rotation. After Pillsbury, by Bradley, Spring- 

71. Large" color mixer for four disks, two upon each spindle. After AVnndt, by 

Krille, Leipzig. ^ . . 

72. Set of color disks, 60 cm. in diameter. By Knlle, Leipzig. 

73. Color mixer. After Oalton, by Caml)ridge Scientific Instrument Company. 

74. Two color wheels, with disks. By Milton Bradley Company, Springfield. 

75. Newton's disk, 80 cm. in diameter. By Queen, Philadelphia. 

76. Apparatus for mixing colors by mirrors and colored glasses. After Hering, by 

Kothe, I'rag. . ^ ^ , , ^. 

77. Apparatus for mixing colors by the combination of colored gelatin papers. 

After Miinsterberg, by Elbs, Freiburg. 

78. Three boxes for mixing colors by reflection. Made in the laboratory. 
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79. Sinmltaneons contrasl apparatus, witli two prisms for binocular or monocular 

investigatiou. After Hering, by Rotbe, I'rag. 

80. Simnltauoous contrast apparatus, with colored'glasses. After Ilering, by Rotlio, 

Prag. 

81. Instrument for tho recombination of parts of tho solar spectrum. ]5y Kolil, 

Chemnitz. 

82. Instruments for successive contrast, irradiation, etc. By Kohl, Cliomnitz. 

83. Apparatus for color after-images. After Hering, by Rothe, Prag. 

84. Chromatoskiametor. After Ilolmgrcn, by Rose, Upsala. 

85. Apparatus for diagnosing color-blindness. After Hering, by Rothe, Prag. 

86. Apparatus for appreciation of color. After Galton, by Cambridge Scientific 

Instrument Company. 

87. Apparatus for testing simulated blindness. After Snellen, by Mevrowitz, Xew 

York. 

88. Nachet's adjustable trial frame. By Meyrowitz, New York. 

89. Two perimeters. After Landholt and Priestly Smith, by Meyrowitz, New York. 

90. Two hundred and fifty perimeter charts. By Meyrowitz, New York. 

91. Apparatus for testing keenness of eyesight. After Galton, by Cambridge Scien- 

tific Instrument Company. 

92. Spectroscope. After ^"og•el, by Schmidt and Ilaensch, Berlin. 

93. Largo glass jirism, 1.5 by 10 cm. By Queeu, Philadelphia. 

94. Two smaller mounted prisms. By Duboscq, Paris. 

95. Set of spectacles, with concave, convex, cylindrical, prismatic, and colored 

glasses. By Miller, Boston. 

96. Excelsior lantern. By Queen, Philadelphia. 

97. Magic lantern. Stereopticon screens. By Elbs, Freiburg. 

98. Gorhams's kaleidoscope top. By Griffin, London. 

99. Micrometric shutter for studying minute fields of color. After Miinsterberg, 

by Elbs, Freiburg. 

100. Magnifying mirror. By Lloyd, l^oston. 

101. Set of Geissler tubes. 

102. Thirty plates colored glass. By Redding, Baird & Co., Boston. 

103. Prismatic spectrum charts in frame. By Prang, Boston. 

K. B.— Compare groups— 

I. B. Models of eye, etc. 
III. A. Apparatus for optical reaction time. 
III. li. Apparatus for study of visual space perception, etc. 

III. C. Api)ai'atus for study of optical recognition, discrimination, aBsthetics. 

IV. A. Heliostat, photometer, microscopes, etc., colored papers, etc. 

C. DERMAL AND MUSCULAR SEXSATIONS. 

104. Kinesinieter. After Hall, by Pfeifer, Baltimore. 

105. Tube for hot and cold spots. 

106. Six iesthesiometric compas.ses. 

107. Set of 200 arrangements for studying number and extension of skin sensations. 

After Nichols ; made in the laboratory. 

108. Instrument fur studying the fusion of touch sensations. After Krohn; miule 

in Cambridge. 

109. Apparatus for testing appreciation of weight. After Galton, by Cambridge 

Scientillc Instrument Company. 

110. Dynamometer for showing strength of hands. By Yerdin, Paris. 

111. Salter's dynamometer for showing strength of hands. By Cambridge Scieutilic 

Instrument Company. 

112. Salter's dynamometer for showing strength of arms. By Cambridge Scientific 

Instrument Company. 

N. B. — Compare groups- 
Ill. A. Instrument for touch reaction, etc. 

III. B. Ajjparatns for tactual space, movement presentations, etc. 

III. C. Ergograph, etc. 

IV. Tlieriuometers, atomizer, electric apparatus, etc. 

III. APPAKATUS FOR STUDYING THE HIGHER PSYCHICAL PROCESSES. 
A. TIME MEASUREMENT OF MENTAL ACTS. 

113. Kymograph. After Ludwig, by Cambridge Scientific Instrument Company. 

114. Revolving drum. By Yerdin, Paris. 

115. Two electric signals, one with tuning-fork attachment. After Deprez, by 

Yerdin, Paris. 

116. Two tambours for giving signals upon revolving drum. After Marey, by Yerdin, 

Paris. 
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^ connected tainLours. After Maroj-, by Vevdin, Paris. 

118. Lar<;o dcmoustralion drums, etc. Made in Cambridge. 

119. Electrical tuniug forlc of 100 vibrations. By Koenig, Paris. 

120. Electrical tuning fork of 50 vibrations. By Verdin, Paris. 

121. Electrical tuning fork of 10 vibrations. By Verdin, Paris. 

122. Registering tuning fork of 50 vibrations" to bo set in motion by a Buusen 

aspirator. After Ewald, by Maier, Strasburg. 

123. Four simple writing tuniug forks. By Kohl, Chemnitz, 

124. Metronome, with electrical connection. After Kronecker, by Verdin, Paris. 

125. liipii's chronoscope, measuring one-thousandth part of a second. By Peyer, 

Favarger it Co., Neufcliatol. 
120. Control hammer for Ilipp's chronoscope. After Wundt, by Krille, Leipzig. 

127. Pendulum instrument for giving rhythmical electric contacts and short optical 

impressions, and for controlling the chronoscope. After Munsterberg, by 
Elbs, Freiburg. 

128. Chronoscope meaanring the hundredth part of a second, hy registering the 

vibrations of a tuning fork. After Ewald, by Maier, Strassburg. 

129. Clock measuring the hundredth part of a second, with spring and mechanical 

starter. After Miinsterberg, by Elbs, Freiburg. 

II) 0. Stop watch giving only fifths of a second. By Kohl, Chemnitz. 

131. Reaction time pendulum. After Galton, by Cambridge Scientific Instrument 

Company. 

132. Machine for measuring reaction time by a falling rod. After Galton, by Cam- 

bridge Scientific Instrument Company. 

133. Reaction-time instrument with vibrating arm and smoked slide. After Exner, 

by Heinitz, AVien. 

134. Large demoustration-chronoscope. After Wundt, by Krille, Leipzig. 

l'.>o. Flash-light instrument, with electric contact. After Bowditeh, by Marie, 
Boston. 

136. Drop window, for the sudden exposure of colors, numbers, etc. By Elbs, 

Freiburg. 

137. Touch-reaction instrument, with 20 different stimuli. By Elbs, Freiburg. 
l."8. Two telegraph keys, with sounder. 

13;>. Five simple telegraph keys. 

140. Electric key. After Ewald, by Maier, Strassburg. 

141. Electric key. After Dubois-Reymond, by Cambridge Scientific Instrument 

Company. 

142. Electric kej-, combined with writing signal. Made in the laboratory. 

143. Reaction-key with 50 buttons. After Miinsterberg, by Elbs, Freiburg. 

141. Chain-reaction instrument for 10 persons, each instrument provided with 5 
electric keys aud 5 frames. After Miinsterberg, by Elbs, Freiburg. 

145. Set of 600 disks for the chain-reaction instrument. By Cooperative Association, 

Cambridge, Mass. 

JT. B. — Compare groups — 

II. A, B, C. Instruments for optical, acoustical, tactual atimuLition. 
IV. B. Electric apparatus, especially eleiacuts, rheocUord, commutator, etc 

B. PEnCEPTIOX, SPACE, TIME. 

146. Instrument for investigating the power of the eye to compare lengths (Augen- 

7uassapparat). After Miinsterberg, by Elbs, Freiburg. 

147. Instrument for tlie optical reproduction of given lengths. After Munsterberg, 

by Elbs, Freiburg. 

148. Instrument for estimating the divisions of a line. After Galton, by Cambridge 

Scientific Instrument Company. 

III) . Instrument for estimating angular divisions. After Galton, by Cambridge 

Scientific Instrument Company. 
1.50. Wheatstone's stereoscope, with slides. By Queen, Philadelphia. 

151. Five hand stereoscopes. By Lloyd, Boston. 

152. Stereoscopic pictures. After Kroll, by Voss, Hamburg; and other sets. 
L53. Twenty tin tubes, and pasteboard tubes for stereoscopic purposes. 

154. Pseudoscope. After Ewald, by Maier, Strassburg. 

155. Pseudoscopc. By Elliott, London. 

156. Two human concave masks, illustrating optical illusions. 

157. Api)aratus for showing appreciation of distance by convergence. Made in the 

laboratorj'. 
i:)8. Ilaploscope. Made in the laboratory. 
1.5!». Set of charts, with optical illusions. 
IGO. Zoiitrope. 



1200 



EDUCATION REPORT, 1897-98. 



161. Stroboscopic rotating disk, with Geissler's tube. After Poggendorft', by Kohl, 

Chemnitz. 

162. Artificial waterfall. After Bowditch; made in the laboratory. 

163. Two large instruments for studying the mnsclo sensations, taciu il space, and 

the presentations of movement. After Miinsterberg, by Elba, Freiburg. 

164. Apparatus for studying the perception of the position of the body. After 

Aubert; made in Cambridge. 

165. Apparatus for studying the localization of simultaneous equal or unequal 

sounds. After Miinsterberg, by Klbs, Freiburg. 

166. Apparatus with electric contacts for studying the time sense. After Schumann, 

by Diederichs, Goettiugeu. 

167. Sound hammer for experiments on time sense. By Krille, Leipzig. 

168. Metronome, with bell. 

169. Set of 24 instruments for studying space sense in coordinated movements of 

both arms. After Bowditch, by Marie, Boston. 

170. Set of balls of the same weight, but of different sizes. By Marie, Boston. 

N. B. — Compare groups — 

II. A, 15, C. Instruments for optical, acoustical, tactual impression.s, mfcronictiic shut- 
ter, etc. 
III. A. Kymograph. 

C. A.SSOCIATIOX, ATTENTION, DISCRIAflNATION, MEMORY, FRELING.S, EMOTIONS, 

WII.L, ETC. 

171. Material for studies in association (400 photographs, picture books, large printed 

numbers, letters, words, etc.). 

172. Eight sets of arrangements for studies in memory. Made in the laboratory. 

173. lu.strnment for studies in association and memory. After Miinsterberg, by Elbs, 

Freiburg. 

174. Instrument for studying the complication of perceiitions. After Wundt, by 

Krille, Leipzig. 

175. Instrument for the stndy of the attention, two simultaneous impressions being 

given to disparate senses. After A. II. Pierce; made in the laboratory. 

176. Instantaneous shutter for a,ssociation experiments. By Elbs, Freiburg. 

177. Rotary chair for the study of dizziness, etc. After Miinsterberg, by Elbs, 

Freiburg. 

178. Small instrument lor studying the movements during the emotions. By Elbs, 

Freiburg. 

179. Large instrument for the study of ipsthetic forms and proportions. After 

Miinsterberg and Witmer, by Elbs, Freiburg. 

180. Six sets of arrangements for the study of lesthetic combinations of color. Made 

in the Laboratory. 

181. Cercle chromatique de Charles TTenry. 

182. Ergograph. After Mosso, by Corino, Torino. 

183. Ponograph. After Mosso, by Verdin, Paris. 

184. Myograph. After Marey, by Verdin, Paris. 

185. Sphygmograph. After Marey, by Verdin, Paris. 

186. Instrument for registering the jjulse of the two carotids at once. After Marey, 

by Verdin, Paris. 

187. Pneumograph. After Marey, by Verdin, Paris. 

188. Instrument for studying the time relations of voluntary movements. After 

Loeb ; made in the laboratory. 

189. Apparatus for studying unconscious movements. 

190. Hypnoscope. After Luys. 

N. B.— In this group especially, everything depeiuLs upon unlimited combiuatioua of almost 
all the instruments of the laboratory. 

IV. TECHNICAL OUTFIT. 
A. OPTICAL AND MEASURING IN.STRUMKNTS. 

191. Two heliostats. By Kohl, Chemnitz. 

192. Photometer. After Bunsen and Toepler, by Kohl, Chemnitz. 

193. Microscope, with adjustment by graduated micrometer screw, Abb^ condenser, 

iris diaphragm, cylinder diaphragms, double nose jjiece, objectives, 2,4,7,9, 
eyepieces, i, iii, iv. By Leitz, AVeimar. 

194. Microscope. By Hart & Praz, Paris. 

195. Small microscope. By Queen, Philadelphia. 
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196. Photograjihic camera. By Lercbours, Paris. 

197. Lar<^c ;nul siiiall reading glasses. 

198. Cardboard and gelatin paper of various colors, 200 sheets of colored paper, col- 

ored crayons, etc. By Milton Bradley Co., Spriugiield; Prang, Boston, etc. 
11)9. Large ancl small finely graded thermometers; six ordinary thermometers. 

200. Three ai-rometers, measuring tubes for liquids, pipettes, etc. 

201. Mathematical drau ing instiumeuts, protractors, etc. 

202. Apothecary scale, v. ith weights. By Whitall As Tatum, Boston. 

203. Balance scale, spring letter halance, etc. By Fairbanks, St. .Johnsbury. 
201. Two sets of brass weights. By Kohl, Cbemiiitz. 

205. Instrument for showing the variations of error from the average. After Bow- 

ditch, by Marie, Boston. 

N. B. — Compare groups — 

II. B. Spectroscope, mafiic lanterns, etc. 

III. A. Chronoscopes, registering tuning forks, etc. 

15. ELECTHIC APPAIJATUS. 

206. Eighteen Leclanche cells (Gonda). 

207. Three Urenet cells. 

208. Sixteen Bunseu cells. 

209. Six Grove cells. 

210. Large induction coil for producing sparks. By Kohl, Chemnitz. 

211. Induction coil. After Dubois-Reymond, by Kriiger, Berlin. 

212. Electro-magnetic machine. By Smith, New York. 

213. Small induction coil, with handles. By Elbs, Freiburg. 

214. Large electro-magnet. Made in the laboratory. 

215. Rheoihords. By Elbs. Freiburg; by Krille, Leipzig, etc. 

21b. Galvanometer, with mirror, etc. After Nobili, by Kohl, Chemnitz. 

217. Compass galvanometer. 

218. Commutator for four currents. By Marie, Boston. 

219. Two rocking mercury commutators. By Cambridge Scientific Instrument 

Companj'. 

220. Large set of electrodes, electrical connections, and wires (copper, platina, brass^ 

audiron; coarse and Ilex ible ; insulated, etc.). 

N. B. — Compare group-s— 

III. A. Electric chronoscopes. keys, tuning forks, reactors, etc. 

IV. C. Mercury, acids, etc. 

C. SURGICAL, .MECHAXICAL, CHEMICAL OCTFIT. 

221. Surgical outfit (4 pairs scissors, 17 forceps, 17 scalpels, 15 probes, 6 silver probes,. 

set of saws, scissor pliers, hammers, and chisels for dissecting, set of syringes,, 
camel's-hair brushes, etc.). 

222. Glass dissecting slabs. 

223. Pigeon holder. After Ewald, by Maier, Strassburg. 

224. Arrangement for smoking kymograph papers, and fixing the curves in the shel- 

lac bath. Made in the laboratory. 

225. Carpenters bench, with full set of carpenter's tools (vice, scroll saw, etc.). 

226. Large grindstone. 

227. Collection of metal stands and rods, etc. 

228. Holder for prisms. Bv Kohl, Chemnitz. 

229. Universal holder. By Cambridge Scientific Instrument Company. 

230. Glass apparatus (tubes, rods, jars, funnels, etc.). 

231. Rubber tubes (from 2 to 25 mm. in diameter), rubber bands, rubber atomizers, etc^ 

232. Porcelain iars. basins, etc. _ 

233. Brass and copper sheets, nails, screws, hooks, pins, corks, straw, wadding,. 

boards, boxes," cloth, linen, etc. 

234. Chemical apparatus and reagents. 

235. Jar of mercury. 

236. Blast lamp and bellows for glass blowing. 

237. Bunseu burner. 

238. Set of soldering tools. 

239. Water motor. 

240. Edison mimeograph, copying machine, 

ED 08 70 
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Makehs of Psyciio-I'hysicai. and AxTnnoi'OLOcicAi, Ixsmm mkxts. 

Anton, Appunii. Hanau, a. M., Cermany, 12 Niirnl)cij;erstrasse. Acoustic inslru- 
uiente. 

Aiizoux. Paris, 2 Rue Antoiuc-Dubois. Anatomical nioilels (after Luys). 
Boekeluian, W. A. Utreclit. Kymograi»liion. 

Bradley, Milton, Company. Springfield, Mass. Colored paper, etc. 

Ilrendle, E. Berlin, W., 56 Ansbaclierstrasse. Anatomical models. 

Bristol's Manufacturing- Company. Waterbury, Conn. Eecording pressure gauge. 

Brown and Getty. Point and Erie streets, Camden, N. J. Psycliological instruments. 

Bro\vniug, John. London, W. C, 63 Strand. Optical instruments. 

Brunnor. Paris, 59 Rue de Vaugirard. Optical instruments. 

Bueclii, F. Berno, Switzerland, 34 Spitalgasse. Anatomical models. 

Cambridge Scientific Instrument Company. Cambridge, England, St. Tibb's Row. 
Optical acoustics, kymographs, anthropometric apparatus (after Galton). 

Cariiczek, Ottomar. Chicago, 111. Electro-medical instruments and their manage- 
ment. 

Casciani, L., & Son. Dublin, 32 Wellington Quay. Anatomical models (after Cun- 
ningham., etc.). 

Central Electric Compan3^ Chicago, 111. Electrical supplies. 
Chicago Laboratory Supply and Scale Co., 39 West Randolph street, < liicago. 111. 
Chloride of Silver Dry Cell Battery Company. Baltimore, Md. 
Alvan S. Clark's Sons. Cambridge, Mass., 186 Brookline street. Lenses. 
Clay & Torbensen. Camden, N. J., 117 Front street. Instruments of precision. 
Collin. Paris, 6 Rue de I'fieole de Mcdecine. Surgical outfits and anthropological 
instruments. 

Corino, Luigo. Torino^ Italy, 18 Via Po. Instruments of precisicm (after Mosso). 
Dennison. Boston, 18 Franklin street. Letters, numbers, etc. 
Deyrolle, Emile. Paris, 46 Rue du Bac. Anatomical models. 

Diedorichs, C. Goettingen, Germany. Psychological instruments (after Schumann). 

Doerffel, P. Berlin, 46 Unter den Linden. Optical instruments. 

Dubosco, Theod. et Albert. Paris, 11 Rue des Foss^es Saint Jac(|ues. Optical and 
acoustic instruments. 

Ducrctet, E. & Lejcuue L. Paris, France. Electrical instruments of measurement. 

Edelmann, M. Th. Miiuchen. Physical and physiological instruments. 

Elbs, Hermann. Freiburg, Germany, 17 Friedrichstrasse. Psychological instru- 
ments (after Milnsterberg). 

Elliott Bros. London, 449 Strand. Electrical instruments. 

Elmer G. Willyoung & Co. Betz Building, Philadelphia, Pa. Psychological appa- 
ratus. 

Friez, J. P. Baltimore, Md. Meteorological instruments. 
Gaifte, et C'^. Paris, France. Electrical appliances. 

Galvano-Faradic Manufacturing Company. New York. Electrical apparatus. 
Gerhardt, C. Bonn, Gerumny, 90 Bornheimerstrasse. Chemical ar.d physical appa- 
ratus. 

Greeley, E. S,, & Co. New York. Electrical supplies and apparatus. 
Green, Henry .1. Brooklyn, N. Y. Meteorological and scientific instruments. 
Groves, W. London,' W. C, 89 Bolsover street, Portland place. Electrical appa- 
ratus. 

Grunow, AV., jr. New York, 204 East Forty-third street. Scientific instruments. 
Harvey & Peak. London, W. C, 56 Charing Cross road. Optical instruments, etc. 
Himmler, O. Berlin, S., 9 Brandenburgstrasss. Optical instruments. 
Hirschmann, W. A. Berlin, S., 54 Kommandantenstrasse. Electrical and medical 
instruments. 
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Iliigcrslioff, Franz. Leipzig, Tnnierstrasso, rhysical and chemical apparatus. 
Jung, li. Heidelberg, Germany. Physiological iustiuments (after Helinholtz, 

Kuehne, Foerster, etc.). 
Jung, Jl. Heidelberg, Germany. Scientific iustrumeuts. 

Kagonaar, D, B. Utrecht, Ilollaud. Optical and physiological instruments (after 

Donders, Snellen, Engelmann). 
Kocnig, Rud. Paris, 27 Quai d'Anjou. Acoustic iustruments (after Ilelmholtz, etc.). 
Kohl, Mas. Chemnitz i. S., Germany. Physical apparatus. 

Krille, Carl. Leipzig, 8 Schulstrasso. Psychological instruments (after Wundt). 
Leiter, Josef. Vienna, Austria. Electro-therapeutical and surgical instruments. 
Lindenlaub, H. R. Schniiedefeld in Thiiringon, Germany. Glass instruments, ther- 
mometers, etc. 

Liihme, J. F. & Co. (Rohrbock). Berlin, N. W., 2-1 Karlstrasso. Glass instruments. 
Lund, Otto. 6 Place do la Sorbonue, Paris. 

MacAllister, T. H. New York, 49 Nassau street. Optical iustruments. 
Majer, F. Strassburg, Germany, 10 Kraemorgasse. Physiological instruments (after 
Ewald). 

Mariand, L. Paris, France. Surgical, physiological, etc., instruments. 
Mathieu, L. Paris, 113 Boulevard St. Germain. Surgical outfit, vivisection, jiliysio- 
logical instruments. 

May field, J. T. Loudon, E. C, 41 Queeu Victoria street. Electrical apparatus. 
Mcintosh Battery and Oi)tical Company. Chicago, 111. 
Metropolitan Electric Company. Chicago, 111. 
Meyer, J. F. Zuerich, Switzerland. Physiological instruments. 
Meyrowitz Bros. New York, 295 Fourth avenue. Optical instruments. 
Moore Sc Moore. London, E. C, 105 Bishopsgute street. Organs, etc. 
Muencke, Rob. Berlin, N. W., 58 Luiseustrasse. Physical and chemical apparatus. 
Nalder Bros. &. Co. London, England. Electrical testing, mathematical, and opti- 
cal instruments. 

Karragansett Machine Company. Providence, R. I. Scientific and gymnastic 
apparatus. 

Patrick, Carter. Philadelphia, Pa., 125 South Second street. Electrical apparatus. 
Pctzold, Wilh. Leipzig, 13 Bayrischostrasse. Physiological instruments (after von 
Kries). 

Peyer, Favarger & Co. (successor to Hipp). Neufchatel, Switzerland. Chrouo- 
scopos, etc. 

Pfeifer, Adam. Baltimore, .Johns Hopkins ITiiiversity. Psychological instruments 

(after G. Stanley Hall). 
Prang Educational Company. Boston, 7 Park street. Colored paper. 
Queen, James W., & Co. Philadelphia, Pa., 1010 Chestnut street. Optical and 

acoustic instruments, anatomical models, etc. 
Reiniger, Gerbert & Schall. Erlangen, Bayern, Gcrmanj', 3 Schlossplatz. Electrical 

apparatus. 

Richard Kuy & Co. New York, 17 Park Place. Anatomical models, imported. 
Rose, J. L. Upsala. Physiological instruments (after Holmgren). " 
Rotlie, Rud. "Wenzelsbad, Austria. Kymographs and optical instruments (after 
Hering). 

Runne, Fr. Basel, Switzerland, 41 Steinenthorstrasse. Chronometers. 
Schmidt, Franz, & Haensch. Berlin, S., 4 Stallschreiberstrasse. Optical instru- 
ments. 

Schmidt. Giessen, Germany. 

Siemens & Ilalsko Electric Company. Chicago, 111. Electrical apparatus. 
Stuhrer & Sohn. Leipzig, Germany. Electrical apparatus. 
Swinburne & Co. Teddington, England. Electrical apparatus. 
Talrich, Jules. Paris, 97 Boulevard St. Germain. Anatomical models. 
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Ticmaiiu A; Co., George. 107 Park Row, New York. Antliroponietiic iustruiiituts. 
Vasseur, Tianiond. Maisou Paris, 9 Rue de rCcole de Mt'deciue. Anatoiiiioiil 
uuxlels. 

Verdiii, Cl'.arles. Paris, 7 Rnc Liniir. Physiologiral iiistruiueuts (after Matey, ete.). 
Waito & Bartlett Mauufaeturiiig Company. Ne\v York. Electro-medical instru- 
ments. 

Warkcntin, G., and Weber, R. Mathematical instruments. 

Weisker, Rud. Leipzig. Anatoniieal models (after I.cuckart, His, etc.), 

Weston Electrical Instrument Compauy. Newark, N. .7. 

Whltall, Tatum & Co. Pliiladeliiliia, Pa,, 410 Race street. Glassware. 

AVhite. Glasgow, 78 Union street. Electrical apparatus. 

Windier, H. 3 Dorotlieen street, Berlin. Physiological and surgical instruments. 
Zeiss. Jena, Germany. Microscopes. 

Zentmayer, Jos. Philadelphia, Pa., 209 South Eleventh street. Optical instru- 
ments. 

Zeigler, Adolph. Freiburg i. B., Germany, Ilermannstrasse. Anatomical moilels 

(after Eeker, Wiedersheim, Manz). 
Zimmerinann, L. Heidelberg, Haui)tstrasse. Optical and electrical instriinients 

(after Ilelmholtz, etc.). 



CHAPTER XXV. 



CHILD STUDY IN THE UNITED STATES.^ 

Child study has a special advantage from the standpoint of utility 
as well as from that of science; it not only requires rigid investigation, 
but whatever defect or abnormality may be found in a child is much 
more easily eliminated or modified thau in the case of the adult. 

It is often difficult to trace the origin of any movement. Although 
the initiatory impulse to child study was from the Continent of Europe^ 
yet more perhaps has been done in America in the study of children 
than in all the rest of the world. It is therefore true that child study 
owtis its development to our own country. Many movements are inau- 
gurated which afterwards languish, either on account of prematureness 
or from want of insight into their relatiou to the environment at the 
time J those who develop and make them useful to civilization receive 
from society the credit. 

There were few scientific observations of child life in America pre- 
vious to 1880. At about this time Dr. C Stanley Hall began investiga- 
tions on this line, ahd continued his inquiries up to the present time. 
It is due to him that child study in this country has developed and 
become of general interest. 

In the case of teachers, Dr. Hall's i)urpose has been gradually to 
concentrate all psychology, lihilosoph}-, and ethics about child study. 
This is ia accordance with the tendencies of evolution in all fields of 
investigation, and its purpose is to aid in placing educational methods 
on a more scientific basis. In the words of Dr. llall himself, the child- 
study movement is slowly doing a work '-for studies of the mind not 
unlike that which Darwiu did for the methods of nature study, or that 
embryology has done for anatomy, viz, cross sectioning the old 
methods of analysis and classification of the powers and activities of 
the adult consciousness by bringing in a genetic method, based not 
upon abstraction, like Spencer's, but on a copious collection of carefully 
made and critically sifted objective data." 

No endeavor is here made to mention the large number of those who,, 
nmlcr the inspiration of Dr. Hall, have contributed to this movement. 

We have endeavored to give some of the results of the investiga- 
tions in brief, others as illustrations of work and method and others in 
detail, and often iu the words of the report. We have selected rather 



'By Arthur MacDouald, specialist in tlie Bureau. 
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tLose reports wliicli gave data or tables of facts upon Avliich (lie eou- 
clusimis were based. It -would be premature to judge or make couclu- 
sions as to the value of many investigations in the domain of child 
study, for the subject is in its initiatory stages. It Avould be a v^ ise 
person who could tell in advance, in new lines of work, what may be 
valuable and what may not. 

In giving the results of the reports we have followed the chronologi- 
cal order. 

CoxTKXTS OF Children's Mixds ox Enteking School. 

Under the direction of Dr. G. Stanley TIall,' four experienced kindergarten te;icli- 
ers questioned three chiklien at a time in the dressing room of the school. Ko con- 
straint was nsed, and, as several hours were needed to finish each set, changes and 
rests were often required. About sixty teachers besides the four Icindergarten 
teachers made returns from three or more childrc^i each. 

The tables which follow show the general results for a number of those ciucsiious 
admitting of categorical answers, onlj^ negative results being recorded. Subse- 
quently, .1. M. Greenwood, school suiicrinteudont of Kansas City, Mo., tested G78 
children of the lowest j^rimary class, 47 of whom were colored children. The per- 
centages are printed in the last two columns of the tables. 

The first (Boston) table is based upon about equal numbers of boys and girls. 
Children of Irish and American parents greatly predominate. Fourteen per cent of 
all examined did not know their ages; 6 jier (sent were four years old, 37 per cent 
were five, 25 per cent were six, 12 per cent were seven, and 2 per cent were eight 
years old. 

In the second table only columns 2 and 3 are based upon larger numbers. In 34 
representative questions out of 49 the boys surpass the girls. The girls excel ia 
answering questions relating to tho parts of the bodjs to home and family life, 
thunder, rainbow; in knowledge of tho square, circle, and triangle, but not in that 
of the cube, sphere, and pyramid. • 

Boys seem to be more ignor.int tlian girls of common things right about them, 
where knowledge is wont to bo assumed. 

Column 6 shows the advantage of kindergarten children over all others in respect 
to this kind of knowledge. 

From the tables it may be inferred — 

I. That there is very little of pedagogic vajlue the knowledge of which it is safe 
to assume at tho beginning of school life. 

II. The best preparation parents can give their children for good school training 
is to make them acquainted with natural objects, especially with sights and sonnda 
of tiie country, and send them to hj-gienic rather than to fashionable kindergartens. 

III. Any teacher on starting with a new class in a new jilaco should explore the 
children's minds carefully, to make sure that his efforts are not wholly lost. 

IV. The most common concepts are the earliest to be acquired. The natural order 
in teaching would be, for example, apples first and wheat last. (See first table.) 

For 86 per cent of the questions the average intelligence of 36 country children 
ranks higher than, that of the city children. As methods of teaching grow natural, 
city life seems unnatural. The city child knows a little of many more things, 
and so is liable to superficiality and has a wider field of error, yet the city child 
knows more of human nature. 

About three-fourths of all the children questioned thought the world a plane, 
and many described it as round like a dollar. 

"Wrong things were specified much more readily and by more children than right 
things, and also in much greater variety. Boys say it is wrong to steal, fight. Lick, 
break Avindows, get drunk, etc., while girls are more liable to say it is wi-ong not to 
comb-the hair, to get butter on the dress, climb trees, unfold the hands, etc. 



' Fed. Seminary, v. 1, 1891, p. 139. 
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Table 1. 



Kame of tho object of conception. 



Beoliive . 

Crow 

Bluebird 

Ant 

Squirre l . 
Snail.... 
Eobiu . - - 
SparroAV. 
Shci'p . - - 
Boo 



Pig 

Chicken.. 

Worm 

Bultertly . 
lieu 



Cow 

Growing -vrheat 

Elm tree 

Poplar tree 

Willow 



Per cent of children ignorant 
of it. a 



In Bos- 
ton. 



Growingoiits- 

Oak trco 

Pine. 



Maple 

Growing mo.s8 

Growing strawberries 

Growing clover 

Growing beans 

Growing blueberries .. 
Growing blackberries . 

Growii!g corn 

Cliostuut tree 

Planted a seed 

Poaclies on a tree 

Growing potatoes 

Growing buttercups . . 
Growi 



Growing grapes 

Growing da'.idelion 

Growing cherries 

Growing pears 

Growing api)le9 

Whore are tlie child's ribs. . 
Where are the child's lungs 
Where is the child's heart... 
Where is the child's wrist. . . 

Where are ankles 

AVhere is waist 

Where are hips 

Where are knuckles 

Where are elbows 

Knows right and left hand. . 

Knows cheek 

Kuov, :) forehead 

Knows throat 

Knows knee 

Knows stomach 

Dew. 



What season it is 

Seen hail 

Seen rainbow ■ 

Seen ennrisG 

Seen sunset 

Seen ('louds 

Seen stars 

Seen nioon 

Ooncejition of an island 

Coiu e])tion of n beai-b 

Conception of woods 

Conception of river 

Concej); ion of i)ond 

Conception of liill 

Conceplion of brook 

a The Boston children were mainly from 4 to 8 years of age; in Kjinsaa 
primary cla.ss. 



80 

77 

72.5 

65.5 

63 

62 

60.5 

57.5 

51 

52 

50 

47.5 

33.5 

22 

20. 5 
T9 

18.5 

92.5 

91.5 

89 

89 

87.5 

87 

87 

83 

81.5 
78.5 
74 

71.5 
67.5 

C6 

65.5 
64 

63 

61 

61 _ 

55. 5 

54 

53 

52 

46 

32 

21 

90.5 

81 

80 

70. 5 

65. 5 

52.5 

45 

36 

25 

21.5 

18 

15 

13. 5 

7 

6 
78 
75.5 
73 
65. 
56.5 
53.5 
35 
14 

7 

87. 5 

55.5 

53.5 

48 

40 

28 

15 



In Kansas Citv. 



White. I Colored. 



59.4 
47.3 



21.5 
15 



3.5 

7.2'; 

2.7 
1.7 
.5 



.1 
5.2 
2.3.4 
52.4 



62.2 
65.6 
31.2 
30.7 



13. 6 
26 

18.5 

3 

14.1 

14 

14 

2.9 



.5 
1.1 
1.6 
27.2 
39.1 
31.8 
13.6 
10.3 
16.6 
19.5 
7.3 
3 
26 



City they were of the lowest 
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Taulk 1 — Contiuued. 



Kaine of the object of conception. 



Per cent of children ignorant 
of it. 



In Bo8- 
ton. 



Conception of tri.infrlo 

Conception of square 

Conception of circle 

The number five 

Tho nninber four 

The number three 

Seen watchmaker at work 

Seen file 

Seen plow 

Seen spade 

Seen hoe 

Seen bricklayer at work 

Seen shoemaker at work 

Seen ax 

Knows green by name 

Knows iSlne by name 

Knows yellow by name 

Knows red by name 

That leathern things come from animals 

Maxim or proverb 

Origin of cotton tilings 

What flour is made of ■ . 

Ability to knit 

What l)rick3 are made of 

Shape of the world 

Origin of woolen things 

Never attended kindergarten 

Never l)e( u in batliing 

Can t( 11 no rudiment of a story 

Not know wooden things are from trees. 

Origin of butter 

Origin of nieat(from animals) 

Can not sew 

Can not strike a given musical tone 

Can not beat timo regulatly 

Have never saved cents at homo 

Have never been in the country 

Can repeat no verse 

Source of milk 



50 
35 
28. 
17 

8 
G8 
C5 
64. 
62 
61 
44. 
25 
12 
15 
14 
13. 

9 
9;). 
91. . 
90 
89 
88 
81. 
70. 
09 
67. 
61. 
58 
55 
50. 
48 
47. 
40 
39 
30 
35. 
28 
20. 



In Kansas City. 



White. Colored. 



39. 1 


49.7 


20.8 


36. 1 


13. 9 


8.5 


7.3 


15 


5 


10. 6 


10.1 


2.1 


8.7 




1 








50.8 


72.3 


35. 7 


15 


34.7 


57.4 


33. 1 


53 


4G 


47 


5j 


44 


13.4 




23. G 


12.7 


19.3 


6.4 


6. 7 




8. 3 


12.7 


23.4 








8.2 


12.7 


13. 1 


19 


20 


42.5 


4 





Tahlk 2. — (Boston children). 



Name of the object of conception. 



Beehive 

Ant 

Squirrel 

Snail 

Robin 

Sheep 

Bee 

Frog 

Pig' 

Chicken 

Worm 

Batterlly 

Hen 

Cow 

Growing clover . 

Growing corn 

Growing potatoes . . 
Growing buttercup 

Growing rose 

Growing dandelion. 

Growing apples 

Ribs 

Ankles 



of 
ce 
rls. 


Per cent of 
ignorance 
in 150 boys. 


Per cent of 
ignorance 
in 50 Irish 
children. 


Per cent of 
ignorance 

in 50 
American 
children. 


Per cent of 
ignorance 
in 04 kin- 
dergarten 
children. 


81 


75 


86 


70 


61 


59 


60 


74 


38 


26 


69 


50 


06 


42 


43 


69 


73 


92 


72 


62 


69 


44 


64 


36 


29 


67 


47 


62 


40 


40 


46 


32 


52 


32 


26 


53 


38 


54 


35 


35 


45 


27 


38 


26 


22 


35 


21 


32 


10 


22 


21 


17 


26 


16 


9 


14 


16 


26 


8 


9 


15 


14 


18 


2 


14 


18 


12 


20 


6 


10 


59 


68 


84 


42 


29 


58 


50 


60 


68 


32 


55 


54 


62 


44 


34 


50 


51 


06 


40 


31 


48 


48 


60 


42 


33 


44 


42 


62 


34 


31 


16 


10 


18 


12 


5 


88 


92 


98 


82 


08 


53 


52 


62 


40 


38 
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Tahu; 2. — {1-oslon children) — Coutinned. 



JNanicoi lue object 01 coiicei>uon. 


T) 

1 er cent ot 
ignorance 
in 150 girls. 


Per cent of 
ignorance 
in 150 boys. 


Per cent of 
ili'norauce 

in 50 Iri.sli 
children. 


Per cent of 
ignorance 

in 50 
American 
children. 


Per cent of 
ignorance 
iu C4 kin- 
dergarten 
children. 


Waist 


53 


52 


64 




30 


^6 




50 


47 


72 


31 


24 




27 


27 


34 


12 


23 




19 


32 


36 


16 


12 


Kight I'rom left baud 


20 


3 


14 


20 


4 


■NVrist 


21 


34 


44 


9 


19 


Cheek 


10 


12 


14 


14 


4 


Forehead 


10 


11 


12 


10 


•J 


Throat 


10 


18 


14 


16 


14 


Knee 


4 


5 


2 


10 


2 


Dew 


64 


03 


92 


52 


57 


\V hat season it is 


59 


50 


68 


48 


41 


Hail 


75 


61 


84 


52 


53 


KaiIlbo^v . 


59 


61 


70 


38 


38 


Sunrise 


71 


53 


70 


36 


53 


Sunset 


47 


49 


52 


32 


29 


Star 


15 


10 


12 


4 






74 


78 


84 


64 


55 


Beach 


82 


49 


60 


34 


82 


Wooda 


4C 


36 


46 


32 


27 




38 


44 


62 


12 


13 


Pond 


31 


34 


42 


24 


28 


Hill 


23 


22 


30 


12 


19 




26 


16 


22 


24 


12 




15 


10 


13 


14 


7 




7 


6 


12 


8 


0 



Children's Drawings. 

Professor I)ariio8, of Lelaiid Staiiford Junior University, believes that through a 
child's drawings ' we can learn something of the way the child thinks and feels. 

In order that the drawings shonld have some common element for comparison, a 
little poem was selected from Der Strnwel-Peter, and Avas called " Hans Guck-in- 
die-Luft."' The following is the English translation : 

STORY OF JOHNNY LOOK-IX-THE-AIR. 

As be trudged along to school, 
It was always Johnny's rale 
To bo looking at the sky 
And the clouds that floated by; 
But what just before liim lay, 
In his way, 

Johnny never thought about; 
So that everyone cried out, 
" Look at little Johnny there. 
Little Johnny Look iu-the-Air." 

Running just in Johnny's way, 

Came a little dog one day; 

Johnny's eyes were still astray 

Up on liigh, in the sky, 

And 1)0 never beard them cry, 

" Johnny, mind, the dog is nigh!" 

What happens now? 

Bump ! 

Dump ! 

Down they fell, with .such a thump 
Dog and Johnny in a lump ! 
They almost broke their bones. 
So hard they tumbled on the stones. 
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Once -with hc-ad as liisli as ever, 
Johnny walked beside the river; 
Johnny watched the swallows trying 
"Which was cleverest at flying. 
Oh ! What fun ! 

Johnny watched the bright, round sun 

Going in and coming out ; 

This was all he thought about. 

So he strode on, only think ! 

To the river's very brink, 

AVhore the bank was high and steep, 

And the water very deep ; 

And the fishes in a row 

Stared to see him coming so. 

One step more I Oh, sad to tell ! 

Headlong in poor Johnny fell. 

The three little fishes in di.smay 

"Wagg'd their heads and swam away 

There lay Johnny on his face, 

"With his nice rod writing case; 

But, as they wore passing bj-, 

Two strong men had lieard him cry; 

And with sticks these two strong men 

Hook d poor Jolinny out again. 

Oh! Yoii should have seen him shiver 

"When they pulled him from the river. 

He was in a sorry plight. 

Dripping wet, and such a fright ! 

"Wot all over, everywhere, 

Clothes and arms and face aii<i hair; 

Johnny never will forget 

"What it is to 1)0 so wet. 

And the fishes, one, two, three, 

Are coming back again, you .see; 

Up they came tlic moment after, 

To enjoy the fun and laughter. 

Each popped out his little head, 

And to tease poor Johnny, said, 

" Silly little Johnny, look. 

You have lost your writing book!" 

Look at them laughing, and do you see 

His writing book drifting far to soa? 

Tlio cliildren were given paper and pencils, and after writing their names and 
ages, the teaclier read this poem to tbem. Then they were told to draw one or more 
pictures from the storj', and it was read to tliem once more. There was no conver- 
sation and no other directions were given. The drawing occupied from fifteen 
minutes to an hour. Results were sent in from 6,393 children. Different ages from 
G to IG were about equally represented. As many papers came from the city as from 
the country. Distinct pictures were drawn to the number of 15,218. 

Three important scenes stood out above all the rest. They were: Approaching the 
dog, approaching the river, and the rescue scene. The most frequent picture drawn 
was .Johnny meeting the dog. 
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Table 3 illustrates these points: 



TAiu.r. o.~Skotcinf/ how inaiiy children out of 1,000 of each aye drew the different scenes. 



Scene .111(1 sex. 


0 years. 


f. 
5 

a 


9 

00 


a 

C3 

<a 
cT 


10 yoars. 


11 years. 


12 years. 


13 j-ears. 


14 years. 


15 years. 


16 years. 


Over 16 
years. 


• 

Goiiiff to .scliool : 




























84 


lis 


92 


82 


172 


110 


165 


105 


154 


116 


172 


145 




152 


174 


156 


218 


172 


174 


170 


208 


185 


196 


109 


132 


Meeting dog ; 
























Boys 


344 


360 


588 


5C5 


585 


645 


674 


069 


731 


637 


702 


623 


Girla 


384 


514 


425 


607 


407 


577 


588 


325 


672 


699 


588 


" 558 


Falling over dog: 


























lioys 


104 


154 


172 


170 


230 


345 


364 


406 


417 


489 


496 


391 


Girls 


TO 


100 


134 


232 


176 


244 


268 


312 


329 


413 


414 


367 


Approaclnug river: 




























214 


242 


2G2 


272 


315 


326 


350 


372 


451 


394 


453 


580 




123 


177 


211 


355 


262 


374 


381 


410 


469 


524 


414 


338 


Falling into river : 


























Boys 


97 


39 


92 


137 


125 




204 


218 


150 


175 


248 


183 


Girls 


24 


55 


54 


109 


130 




141 


189 


143 


201 


87 


147 


Floating in river : 


























Boys 




220 


224 


190 


215 


229 


263 


187 


301 


255 


270 


130 


Girls 


176 


244 


179 


294 


147 


197 


163 


221 


269 


280 


381 


235 


Being rescued : 


























Bovs 


344 


352 


422 


3P0 


, 432 


491 


534 


506 


520 


518 


496 


406 


Gii'ls 


225 


3GG 


304 


383 


302 


330 


388 


400 


363 


413 


392 


338 


Dripping ou bank : 


























Boys 


4.5 


66 


115 


200 


177 


189 


274 


294 


275 


328 


313 


145 


Girls 


134 


144 


92 


19G 


134 


1G9 


194 


267 


182 


270 


338 


323 


Going home : 




























7 


4 


6 


10 


25 


10 


14 


5 


8 


7 


21 


14 


Girls 


C 


18 


C 


8 


8 


36 


9 


13 




5 


9 


12 


Added scenes : 


























Bovs 


143 


83 


44 


60 


57 


56 


36 


11 


8 




43 


87 


Girls 


164 


111 


150 


42 


96 


78 


48 


20 


31 


42 


21 


64 



The following conclusions, according to I'rofessor Barnes, would seem to be borne 
out by tlio study on these pictures: 

1. Drawing is for the young child a language, a means of expressing ideas. 

2. Children naturally adopt symbols and conventional forms to express what they 
want tQ say. 

3. The courage to express ideas through drawing increases in California children 
until they are 13 or 14 years old and then steadily decreases. 

4. The child thinks in small units; his intellectual processes are fragmentary and 
broken. 

5. Children like to draw large, distinct figures, exi)rcssed ^ ith few lines. 

6. Children draw full faces until they are 0 years old, and after that profiles. 

7. In drawing figures children are most interested in the head; hence they draw 
single figures facing their left. 

8. A child uses color naturally for decorative cfi'ect ; for the drawings he prefers 
strong black or white. 

9. Children select the dramatic point.siu a story well, and their pictures are natu- 
rally fall of movement. 

10. In a story a child is most attracted by tiie scene just preceding the catastrophe. 

11. The humane instinct in children is far stronger than the destructive instinct. 

12. There is very little difference between the drawings made by the boys and 
tho.so made by the girls. 

The Heari.vg of Chii.dke.v. 

In Table 4 Oscar Chrisman,' of Clark University, shows the results of various 
investigations as to the hearing of school children. In Yon Gossler's line, 8, in 
this table, under "defective hearing," the 2.18 per cent refers to the higher schools 
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and tlie 1.8 per eciit to the lower schools. Zhcrinnnslvi gives results for both wliis- 
pering obtained in the ordinary vrny and results from the use of Politzer's aconmcter. 
Vv. stands for whispering and P. for Politzer's acoameter. It is diflQcult to tell how 
to classify defective hearing. Schiniegelow makes three classes; he gives (I) for 
those hearing the ticking of a watch at a distance loss than 2 meters, and (II) for 
those hearing between 2 and 4 meters. The ])arentheses around the watch distances 
indicate that though the watch was used the results were given in whispering. 

The normal reach of hearing is the distance at which all children are counted as 
having defective hearing. 

Table 4. 



No. 



Name. 



Reichartl 
Sexton . . . 

Weil 

Worrell.. 
Gelle .... 

Moure 

I'ezold 



Place. 



Ri-a 

Kew Ydrk 

Stuttgart 

Terro Haute. . . 

Pari.s 

Bordeaux 

Munich 

Vou Gossler . . Prussia 

Lunin St. Petersburg. 

Zhermunski do 

Barr (llasgow 

Sohmiegelow.^ Copenhagen... 



1878 
1881 
1882 
1883 
1883 
188; 
1885 

1885 



Num- 
ber of 
juipili 
exam- 
ined. 



1, 055 
570 
5, 905 
491 
1,400 
3, 588 
1,918 



281 

1889 
1889 



Normal reach of hearing 



"Wilis- 
per. 



Polit- 

iTTatch. 

acou- 
meter. 



612 

15 
615 



Meters. Meters. 
I o20 (?) 



1,680 
GOO 



581 



Defective hearing. 



Num ber. 



285 
76 
1,855 
125 



61G 
405 



W. 317 
I'. 222 
166 

!0l}296{ 



Percent. 



22. 275 
13. 33 
31.22 
25. 40 
20 to 25 
17. 15 
25.8 
2. J8 
1.80 
19.5 
■W. 16. 7 
P. 13. 17 
27. 66 

°-^0 0 
44.9 /°"-" 



a Inches. 



6 Feet. 



c Centimeters. 
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Childkkn's Rights as Skkx by Tiiemsklvks. 

In order to obtain without prejudice the ideas of children as to their own rights, 
Margaret E. Schallenberger,i of Leland Stanford Junior University, sent out a sylla- 
bus to some hundreds of teachers in California. The teachers wrote stories upon the 
blackboard and the children answered any questions involved, finished incomplete 
stories, etc. They wrote their opinions as language exercises, having no idea of the 
use to be made of them. Three thousand papers were sent in. The following is 
tliG story : 

"Jennie had a beautiful new box of paints ; and in the afternoon, Avhile her mother 
was gone, she painted all the chairs in the parlor, so as to make them look nice for 
her mother. When her mother came home, Jennie ran to meet lier, and said, ^Oh, 
Mamma, come and see how pretty I have made the parlor;' bather mamma took her 
paints a-way and sent her to bed. If you had been her mother, what would you have 
done or said to Jennie ? 

The results from the answers (given below the double rule in the table) were 
reduced to the number per 1,000 for the whole number examined in each case. 



TAI5L5C 5. 



[Raised -to .standard of 1,000.] 
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a 


05 






o: 








ro 




tn 






fc% 












o 




k. 

o 




(>. 
o 




3 


o 
M 


5 


o 


5 


O 
W 


5 


M 


5 




3 
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Age 


C years. 


7 j'ears. 


8 years. 


9 years. 


10 j'ears. 


11 years. 


Whole number e:s- 


























aiuined 


43 


32 


Gl 


56 


112 


117 


172 


151 


221 


199 


515 


167 




23 


0 


43 


0 


74 


77 


110 


52 


142 


90 


161 


76 


Explained 


0 


0 


0 


18 


16 


17 


23 


40 


77 


65 


129 


53 


Don't do it again 


23 


91 


82 


89 


49 


34 


41 


59 


65 


70 


81 


41 




0 


0 


0 


18 


8 


0 


6 


7 


9 


0 


37 


0 


Threatened 


0 


0 


0 


0 


25 


17 


0 


20 


26 


35 


37 


35 




4G 


45 


115 


53 


100 


113 


226 


73 


1G8 


75 


161 


148 


Clean chairs 


23 


45 


16 


125 


41 


68 


29 


46 


95 


115 


110 


112 


Confined 


93 


0 


98 


107 


180 


94 


139 


79 


108 


75 


115 


89 




70 


0 


82 


71 


90 


94 


128 


145 


129 


140 


97 


118 


Lose paints 


232 


136 


147 


125 


189 


238 


203 


251 


194 


290 


313 


307 


Sent to bed 


488 


273 


391 


427 


418 


383 


377 


429 


400 


455 


340 


372 


Whipped 


512 


590 


452 


4U9 


385 


451 


452 


541 


323 


480 


285 


478 




0 


0 


16 


18 


41 


17 


23 


33 


9 


20 


46 


18 


Peculiar i)uni3hmeiits . . . 


23 


91 


49 


53 


10 


34 


35 


40 


9 


20 


64 


30 



' Ped. Seminary, October, 1894. 
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Table 5 — Continued. 
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05 
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m 
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>> 
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5 


« 


5 




5 


C 

n 


5 


o 
M 


O 
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Age 


12 years. 


13 years. 


14 years. 


15 j-eara. 


16 years. 


Wholo nimibor ex- 






















amiued 


201 


180 


210 


160 


178 


167 


154 


109 


153 


135 




230 


92 


287 


161 


240 


230 


384 


270 


358 


393 




142 


39 


2«3 


118 


286 


153 


403 


270 


4fl4 


326 


Don't do it auain 


103 


28 


75 


50 


84 


130 


64 


81 


78 


96 


Made to promise 


15 


0 


28 


0 


17 


24 


26 


9 


26 


30 


Tlirealcncd 


25 


14 


42 


50 


22 


65 


58 


27 


46 


67 




l.-)2 


GO 


85 


143 


106 


140 


122 


90 


111 


59 


Clean cliairs 


137 


70 


108 


167 


134 


130 


109 


153 


130 


96 


Confined 


!)8 


40 


91 


50 


90 


47 


64 


27 


46 


7 




103 


49 


71 


124 


62 


71 


45 


108 


33 


30 




3S8 


238 


376 


403 


246 


206 


282 


261 


247 


165 




338 


210 


249 


347 


283 


]89 


151 


207 


267 


148 


Wliipped 


279 


214 


235 


372 


129 


242 


70 


135 


.52 


133 




25 


11 


5 


19 


6 


12 


19 


45 


33 


15 


Peculiar puuishments . . . 


44 


46 


01 


62 


68 


53 


38 


72 


33 


30 



Some of the most striking; results rtvo tlie rep.sons given for pnnisbiug Jennie; one 
is for the sake of revenge, another is to prevent a repetition of tlic act, and a third 
is for the purpose of reforming Jennie. 

Of 2,000 children six years of age some would explain to .lennie why it was wrong 
to paint the parlor chairs. The young children think of the results of an action; if 
it is bad, punishment should follow. But the older chihlren consider the motive that 
led to the action. The boys sliow much less mercy than the girls. Out of 1,000 
girls six years of age 512 would Avhixi Jennie; out of the same uuuiber of boys, 590 
would whip her. At sixteen 52 girls and 133 boys would whip her. 

Threats and forced promises made very little impression. At six years of ago out 
of 2,000 none would threaten; at twelve years, 39; at fifteen years, 85. Threats 
probably appeal to children so little on account of their indefmitcncss as to time. 

MoToi; Ar.iLiTV. 

The following preliminary study of motor ability was made by J. A. Hancock,' of 
Chirk University. The purpose of this study Avas to find (1) what movements chil- 
dren cau make best; (2) to learn something more deliuite of the relative ability of 
children and adults, and of the relation between development and decline of motor 
ability, and (3) to find simple tests for incipient nervous diseases. 

In order to carry this study out, the following series of suggestions and n[ucstions 
were used aa tests. Two or throe pupils Avere taken at a time. 

FIUST SKJUKS. 

1 . Ask the child to stand with feet close together and hands at sides. Is there any 
swaying of the body? Try eamo with eyes closed. What difference ? 

2. 'Have him walk across the room backward with eyes closed. (Keep near him to 
prevent falling.) Is there any dragging of either foot, walking with feet wide apart, 
or turning to right or loft? 

3. Have him try to sit still a half minute exactly. Kote all the movemenls he 
TDiikes in the effort. Does he hold his breath? 

4. Ask him to close his eyes and hold his hands out horizontally with the fingers 
spread. Is there tremor or twitching of the fingers? AVhicli ones and in what direc- 
tions? Is it slight or distinct? 

' Pod. Seminary, October, 1894. 
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5. Hold your hands above your head out of sight and with palms front. Ask him 
to dothc same. Does he raise them to the same lieiglit ? Hold them symmetrically f 
Are the lingers or thumbs spread apart on either hand ? AVhicii ? Which hand sinks 
first on a half minute's trial? Hold np your own hands but a moment. 

6. Place hira 10 feet away. Toss back and forth ton times a ball as large as a ten- 
nis ball. How and where does he throw it? How many times does he catch it? 

7. Ask the boys to lie down, on their backs, if they are willing. How do they get 
up? Have they difficulty ? 

8. Ask for the pronunciation of these letters and words and note errors : r, 1, s, t, 
k, d, f, n, V, y, go, which, thin, the, long, show. 

9. What signs of mental fatigue have yon noticed in him in school work? Has he 
made any involuntary movements during these tests? 

10. Please add any comments or suggestions that may occur to you. 

SECOND SERIES. 

1. Does the child dress himself? Button his clothing, and fasten hooks and eyes? 

2. Can he tie the ends of a string together? In what kind of a knot? 

3. Can he thread a needle? How small a one! In which hand does ho hold it? 

4. Can he interlace slats? Interlace four and six before him. See patterns 1 and 2. 
Does he even copy the pattern ? 

5. Can he wind thread on a spool? How does he do it? 

6. Can ho spin a top made of half a spool or of a button mold? Can he snap a 
marble? 

7. Can ho hop on each foot? Stand on tii>toc8 or heels? Touch his knees or 
shoes while standing? 

8. Place before him pattern number three; give him squares of paper or square 
blocks; ask him to imitate it. Then show him number four. Does he shift the 
outer blocks of number three to make the other tiguro, or does ho build anew from 
the beginning? The patterns may be shown him drawn full size on paper or made 
of the blocks. If he fails, divide each pattern A'ertically in the middle; try him 
and note results. 

9. Count and beat time, double, treble, and quadruple. Can he do it? Rapidly? 

10. Does he swing his arms or sway his body when walking? Can he march, keep- 
ing step as you count time or play for him? Can he run and keep time? Does he, 
when marching, move the head, eyes, mouth, or tongue? 

11. Pat the top of your head and at the same time move the other hand in a circle 
on the breast. Can he imitate you? 

12. Rest your forearnis on the table, the hands in an easy position, with the fingers 
curved and the lower parts of the palms and the tips of the fingers touchiug the 
surface of the table. Begin tapping, letting the movements proceed rapidly from 
the little iingers to the thumbs. Ask him to imitate you. Notice the movements ho 
actually makes. Are they with the hand and arm moving together from the el])ow; 
the whole hand moving from the wrists; all of the fingers moving in nnisou from 
the knuckles;' or with index fingers alternating with the other three? Reverse the 
tapping, beginning with the thumbs. Can he imitate you any better? Just what 
does he do? 

13. Can he drive a nail, or hit it squarely after several trials when started for him? 

14. Can he roll a hoop? Skate? Turn a somersault, or walk on his hands ? (The 
boy, of course). 

15. What movement seems to you the most difficult for children to learn? 

The ages of the children tested were five, six, and seven; all were in the first vear 
of school work. An apparatus known as an ataxeograph was employed to study 
the ability of children to keep quiet. 

As the position of the body requires a coordination of a large number of the 
largest muscles, a test would show something of the control of these muscles. The 
child stood with feet close together and hands at sides. The child was asked to 
keep his attention on a distant object, and try to stand still for a minute. The 
amount of movement was measured; then the child rested for half a minute, and 
the test was repeated with eyes closed, and the amount of movement or swaying 
measured. The amount of movement is much greater for children than for men. 
The rectangles that would just contain the tracings of the instrument in the anterior- 
posterior and lateral directions were measured and are given in the following tables : 
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Number of persons. 



35 bovs 

22 girls 
47 boys 
•18 girls 

23 bovs 
13 girls 



Swaving or movement. 



Age in | 
years. 



Eyes open. 



Anterior- Lateral 
posterior, direction. 



Cm. 
5. 8000 
5. 777;! 
5.1148 
5. 0611 
4. 9G08 
3. 9538 



Cm. 
5. 222S 
4. 95U0 
4. 2660 

3. 7277 

4. 2434: 
3. 27G9 



Eyes closed. 



Anterior- j Lateral 
posterior, direction. 



Cm. 
6. 6810 
5. 5400 

5. 6957 
5. 0000 

6. 0086 
4. 8230 



5. 7675 
5. 0954 
5. 1637 

4. 3333 

5. 4521 
3. 7615 



111 studying the movements, we see from Table 6 above that 110 were steadier with 
the eyes open than with them shut; 48 Avith eyes closed. As the child was shorter 
he would sway less than the man. 

With eyes open, there was an increase of control in each year. The girls were 
steadier than the boys. 

In order to study the steadiness of shoulder and finger, Jastrow's automatograph ' 
was employed. 

The averages for both men and children were as follows: 

Table 7. 



Number of persons. 



Eyes open. 



Age in Perpen- 
years. j dicular 
move- 
ment. 



Lateral 
move- 
n)ent. 



Eves closed. 



Perpen- 
dicular 
move- 
ment. 



Lateral 
move- 
ment. 



25 men . 
18 boys . 
15 girls. 
34 boys . 
12 girls. 
14 boys . 
10 girls. 



Cm. 
.242 
.816 
.833 
1.191 
.433 
. 500 
.410 



Cm. 
.752 

3. 400 
■ 3.940 

4. 2.-)8 
3. 883 
3. 750 
3. 580 



Cm. 
. 156 

1.027 
. 780 
. 805 

1.825 
. 428 
.480 



Cm. 
1.460 
4. 916 

4. 706 
5.058 
4.166 

5. 207 
3.550 



The seventh table sliows the relative differeuoo of control in child and man to be 
greater. 

Taclk 8. 





Eyes 


oi)en. 


Eyes closed. 


Age in 


Tertical 


Lateral 


Vertical 


Lateral 


years. 


move- 


move- 


move- 


move- 




ment. 


ment. 


ment. 


ment. 




Cm. 


Cm. 


Cm. 


Cm. 




0. 0975 


0.0911 


0. 085 


0.110 


0 


.985 


.532 


.794 


.680 


5 


.580 


.337 


.714 


.453 


6 


.390 


.378 


.689 


.534 


6 


.394 


.319 


.535 


.395 




.419 


. 282 


. S93 


.442 




.300 


.356 


.312 


.365 



The men 
17 boys . . 
14 girls. . 
32 bovs.- 

12 girls.. 

13 boys . . 
8 girls . . . 



Number of persons. 



Table 8 above gives the results in testing the control of the entire arm by the 
tremo'n-aph. This instrument multiplies the movement four times; the results 
are reduced accordingly, and show the same general relations as in the otlier table. 



See paragrai>h in section on "Instruments of precision,'' p. 11G3. 
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If reckojiing is made in terns of the nearest ccutimcter, tlio aiilorior-])ostcrior 
swayings of men and children are as follows : 

Tahi.k 9. 



150 men 

Children . . . 



The following table will show the ranges in lateral control for the shoulder: 

Table 10. 



25 men 

34 5-j-earold boys 




25 men 0 0 0 0 0 0 0 0 0 0 0 

34 5-year old boys 7 i 1 6 1 1 2 1 1 1 1 



The Boyhood of Great Men. 

r>y ;i careful study of the early years of great men Mr. A. IT. Yoder ' thinks that a 
service might he done teachers by increasing the chances of recognizing ability in 
the schoolroom and in gaining some idea how to treat it. Such a study might bo of 
more value than the study of defectives, because genius and talent can be helped 
easier than inferiority. 

As there should bo a careful study of the modes of training dullards, idiots, and 
defectives, so there should be knowledge as to teaching the best pupils and those of 
great talent. 

The great men studied are modern; they wei'e all born in the last or present cen- 
turies, except Newton, Swift, and Toltaire. 

THYSICAI, CHARACTEItlSTICS OF PARENTS. 

From a study of the following table Mr. Yoder finds the average age of the parents 
at the time of birth of the great-man child for thirty-nine fathers and twenty-five 
mothers is 37.78 years for the former and 29.8 years for the latter. The child born 
of parents in the prime of physical life probably has the better chance of greatness. 

The beauty of the mothers is often spoken about. It would seem that there is an 
hereditary physical basis for talent at least, and perhaps for genius. 



' Ped. Seminary, October, 1894. 
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Exp] an ail on of Tahle 11. 

The names aro arranged accordin^^ to "tlio order of birth. The date of the first 
edition ef tlio biography and the date whan written in case of autobiography are 
given. Under "family data" are given, in colniun 1, first the time exact (Ex.) or 
approximate (Ap.) of the time between the birth of the great man and the previous 
child or marriage, and second, tlic average time between the birth of the children 
of the same family. Column 2 sliows the number for which there are data, and 
upon which the second set of figures in colnnm 1 is based. .Column 3 shov>'s first 
the number of living children, or those who aro old enough to have any influence 
upon the great man, and second, the number born to the parents of the great man, 
but does not include half-brothers or half-sisters; these are indicated by X. Y. 
means "yonng;" O. S. means ''only son;" Y. S. '-'youngest son." Column 4 shows 
the age of the father and of the mother at the time of birth of the great man. Under 
"Education," "Home" refers to education by father, mother, or some one of the 
family: "Private" to instruction by a jirivate teacher at home or in the house of 
the instructor. 
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AVERAGE XUMUEU OF CIIILDREX. 

The average number of children in the family is 6+. This includes all the chil- 
dreu born to the parents of the great man, but no half brothers or sisters. The 
time between the birth of the previous child of the marriage and the great man child 
is 22.87 months for 28 cases, while the average time between children of the family- 
is 25. 3G months for 3.3 cases. These latter facts seem to illustrate the biological law 
of judicious use of a function. 

POSITION IX THE FAMILY. 

By birth, 11 are "only sous " and 16 are youngest sons. The position by birth can be 
shown by a line, A being the first child, B the middle child, C the youngest child, 
E the older half, and F the younger half, of the family, as follows : " 

9 15 4 5 8 
A E B F C' 
Practically the 50 lived in this position : 

19 13 2 5 11 
A E B F c' 

From these results it will be seen that by birth the chances of greatness arc as 24 
is to 13 and practically as 32 to 16— that is, as 2 to 1 in favor of a child of the older 
half of the family. This confirms Galton's opinion. 

I'llYSICAT. HEALTH. 

Some biographers seem to have a tendency to contrast mental greatness with phys- 
ical weakness. This may be due to the persistent idea that the body is inversely as 
the mind. But ill health is not a condition of greatness. 

GENEItAL STATEMENTS. 

In regard to place of living in childhood, a large number resided in the country. 
The influence of poverty on great men is well known. 

Great men have strong memories in the lines of their interests, although thoy may 
be very absent-minded generally speaking. 

A careful study would probably show that in boj^hood great men had more imagina- 
tion than the average child. The po^iular idea that the great man owes his success 
to his nnother's influence upon his education has at least many exceptions. The men 
given in the table above did owe much of their education to some one person, but 
often the mother's place was supplied by that of an aunt or other relative. 

It is well known how unreliable are the estimates of the early childhood of great 
men, but at present there is a more scientific spirit in biographical writing, which, 
it is hoped, will counteract the usual tendency to exaggeration. 

Bahxakd Club School of Child Study. 

The following syllabus for observations of children by the Barnard Club School 
of Child Study, of Providence, E. I., is given. 

The syllabus contains "suggestions for the study of children from the second to 
the sixth year of school." 

SYLLABUS 2. 
Introdxctio)!. 

This simple outline for child study has been prepared with the hope that it may 
aid primary teachers in coming into closer personal relation with their pupils, and 
that by the systematic study of a few children they may come to a better knowledge 
of chiid life and child nature. 
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Great delicacy and tact arc required, however, in attempting this work, for the 
child studied must not suspect that he is the object of observation, and whenever 
direct questions are asked he should feel that they are prompted by friendly inter- 
est aud not by curiosity. 

It is recommended that only a few typical children in eacli class bo studied in 
detail, but manyi)()ints may easily be learned with regard to all the children. Walks 
through the school district will reveal much about their environment. Calls at the 
homes of the children under special study will bring out still more, while many 
points may be gained through oral or written exercises, which may be so planned as 
to come legitimately in the time devoted to language or natural science. 

This work should not be taken up simply as an interesting psychological study, 
but rather approached reverently, remembering that the object sought is a deejier 
insight into the life aud thought of the little child who has been "set in our midst." 

Bessie M. Sciiolfield. 
Rhoda a. Esten. 

Febhuakv, 1896. 

Name of observer. 
Observation. Begun. Ended. 
Name of child. 
Date of birth. 

I. Character of environment. 

1. Parents. t 

Nationality. 
Occupation. 
Culture. 

2. Homo. 

Location. • 
Hygienic conditions, 
^"^sthetic iuUuences. 
Religious or moral influences. 

3. Com])anions. 

Brothers. 

Sisters. 

Playmates. 

4. Playground. 

Stl'eet. 

Yard. 

Garden. 

Woods. 

Fields. 

5. Possessions. 

Pets. 

Playthings. Which most prized? Why? 
Books. Which most prized! Why? 
Collections. 

6. Occupation out of school. 

Has the child any regular -work; to perform? 
What form of play is most enjoyed? 
II. Physical characteristics. 

1. Physique : Slight or sturdy, feeble or strong. 

2. Color: Of hair; of eyes; of skin (pale or rosy, sallow or clear). 

3. Health: Excellent, good, poor, fluctuating. 

4. Bodily defects : Deformed or maimed. 

5. Sense defects. 

a. Sight. 
1). Hearing. 

6. Motor ability. Control of body. 

a. Voluntary movements. Direct or aimless, graceful or awkwawl, 

quiet or noisy, quick or slow. 

b. Automatic. Unconscious acts accompanying study or recreation. 
III. Charac eristics of temperament aud disposition. 

Excitable or calm. 
Energetic or sluggish. 
Confiding or reticent. 
Sensitive or indifferent. 
Hopeful or sad. 
Yielding or stubborn. 
Timid or courageous. 
Generous or sellish. 
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IV. Mental cliaracU'ristics. 
1. Perc<^ption. 



Color. ^ 
Form . I 
Iv'iuiiber. 



• Quick or slow, accurate or inaccurate. 



Pitch. 
Rytbni 



Location. ^ 

2. Memory. 

Events. 

Distinct or indistinct. 

Accurate or niodifieil by imagination. 
Verbal. Accurate or inaccurate. 

3. Imagination. 

Feelile or active. 

Creative or imitative, as shown in play, picture making to stories. 

4. Feelings. 

Afi'ectious. For people; for animals. 
Fears. 

5. Will. 

Power of attention. 
Self-control. 

Impulsive or thoughtful, reflective. 
Power of choice. Prompt or A'acillating. 
Obstinate, resolute, or changeable in jjiirpose. 

6. Power of observation. 

Accurate or inaccurate. 

7. I^xprcssion. 

Does the child express his whole thought or only a fragment of it? 
Vocabulary. Large or small. 
Rich or scanty in imagery. 

Is the child predominantly thoughtful, imaginative, emotional, active, or 
arc all three characteristics well balanced? 

8. Manners aud morals. 

Obedient or disobedient. 

Tidy or untidy. 

Careful or careless. 

Persistent or easily discouraged. 

Polite or rude. 

Truthful or untruthful. 

Humane or cruel. 



Henry Sabin,' late State superintendent of public instruction of the State of Iowa, 
says in a paper to the teachers of that State: 

The supreme object of the child's education is the child himself. Books, teachers, 
courses of study, methods, are but means to an end, and that end is to put the child 
ill complete ))ossessiou of all his powers, to fit him for the Avork of life. The new 
study of ])ractical psychology is intended to acquaint the teacher with the nature 
of the child. The science is yet in its infancy, but many of the greatest educational 
minds in the country are working along the lines indicated in this circular. 

The first topic investigated by this society was on " eye-miudedness and "ear- 
mindeduess." It was di sired to learn the impressions made upon the ear and eye. 
Tliose who remember chiefly through the impressions upon the seuso of hearing are 
called ''ear-minded;'' of sight, "eye-mingled." 



The following is the plan of investigation : 

In this line of investigation the comparative value of recollection through impres- 
sions made upon the ear and eye is sought. Persons who recall chielly through 
impressions made upon the sense of hearing are called ear-minded; those who rc( all 
cliietiy through impressions made upon the sense of sight are called eye-minded; for 
example, in spelling, some recall the letters in a word by their sounds, others tlash 
the letters before theui in the "mind's eye," and read them as from the printe([ page. 
It is thought that the latter, the eye-minded, are the best spellers, and if these 
investio-ations point to the same conclusion, steps may be taken to develop eye- 
uiiude(fness in the poor spellers. 



The Iowa Society for Child Study. 



EYE-MINDEDNESS AXD EAR-MINDEDNESS. 



1 Child study, April 15, 1895, page 2. 
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Thieo sets of tests aro to be made: Auditory, visual, and audo-visual. For each 
test prepare ten series of letters, eaeli series coutaiiiing ten letters, arranged dis- 
couiiectedly, after the following manner: 

1. 1, d, 11, r, V, g, 1), h, s, ni. 

2. g, X, k, p, t, a, o, q, j, z, etc. 

Provide pupils vritli pencil and paper. Ilavo pupils plaee at head of sheet nanio 
of city, grade, name of pupil, age, nationality. 

I. Audiiorij ;(e«f.— Pronounce slowly, ahout one letter a second, and distinctly the 
first series, ten letters, and then give command to write. Pupils must not bo i)cr- 
mittcd to begin to M-rito until the command is given, and they must writs) without 
hesitation all the letters they can, and then stop. Then proaounce the next series in 
the same way, and so on till the pupils have written the ten series. 

II. Visual test. — Take the second set and write the first series on the blackboard as 
promptly as possible and in full view of each pupil; then eraso quickly and give the 
commautl to Avrito. Pupils write under same limitations as in auditory test. I'ro- 
ceed in same manner with the remaining nine series. 

III. Audo-vis nal test.— Tako the third set and write on the blackboard, as In tlio 
visual test ; then have pupils pronounce first series in concert. Erase, and then give 
command to write. Pupils write under same limitations as in visual test. Proceed 
in same manner with the remaining iun(3 scries. 

Write these three tests on the same sheet, using both sides of sheet, if necessary. 
If there be objections to giving pupils' names, numbers may be used, but designate 
the sex of the'pupils. Place the average standing, or teacher's estimate, in spelling 
of each pupil, at the top of his paper after these tests have been made. Mark it: 
"Spelling, per cent." 

The Illinois Socikty for CiiiLn Study. 

The following is a plan for the study of child's motives, suggested by the Illinois 

Society for child study : 

Preconceptions and theories of the observer should not be permitted to manifest 
themselves to the observed, and thus influence and modify the observations recorded. 

PLAN ¥OK THE STUDY Ol" CHILD'S MOTIVES 

Name of the child. Age in years and months. 
Nativity of father. Nativity of mother. 
Occupation of father. Of mother. 
Occupation of other members of family. 

In what does the child take most interest at the present time? 

(a) In what stories or books ? 

(h) In what games or entertainments? 

(c) In what occupations? 
What is the child's idea of an adult occupation for himself when grown? Peason 
for choice? 

What experience has thus far afforded the child his greatest pleasure or jov in 
life? 

What life experience has occasioned the greatest pain to the child? 

Is the child a member of any school at present? Grade? If left wholly to his 
own choice would the child attend school? V/hat seems to be the child's true motive 
for his choice? 

Do the mere possibilities of extended social life, comradeship, furnish a leading 
interest in the child's school attendance? 

Is there any portion of his school duties vrhich he perfortrs from a sense of the 
intrinsic charm in the thing done? 

What study interests the child most? What is the real motive prompting this 
interest? 

Name in order of relative interest other subjects of the course? (a), (&), (c). What 
seems the child's real motive why he pursues these subjects? 

AVhat portion of his school duties seem least attractive to the child, and why? 

Is the child in good general health? What serious sickness, if any, has the child 
experienced? 

Does the child's physical development appear to he normal? State any apparent 
defects. Are these the result of (a) Heredity? (6) Out of school environment? 
(c) Faulty school provisions? Does the child's mental development appear to be 
normal? State any apparent defects. Are these the results of ((?) Heredity? (e) 
Faulty out of school environment ? (/) Injurious school methods, etc. ? 

Observer. 

Address. 

Date. 
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CllILDKF.X'S IXTEUEST. 

In investigations on children's interests Professor Barnes couclndt-s (1) that child- 
ren are impressed to a very small extent by the visible aspect of things; (2) that 
their chief interest is in the use of things; (3) that their ideas possess only light 
abstract characteristics. Edward It. Shaw,' of the school of pedagogy, New York 
University, considers these couclnsious as significant since they are at variance with 
the general practice of teachers in schoolroom work; for to appeal to primary chil- 
dren, in order to get them interested, we must start with the use of objects and 
gradually lead out from what things can do and what they are made of, to their 
structure, form, color, etc. In the present investigation by Dr. Shaw the data were 
gathered from children of a large city. The list of words used was given to chil- 
dren in classes from the second to the sixth school year, inclusive, and was placed 
before them in the following manner: Each child was directed to write his name, 
age, and grade at the top of the paper. As each word of the list was spoken and 
immediately written on the blackboard, the child was to write down as rapidly as 
possible whatever came into his mind. The work upon one word -was completed 
before the next word Avas given out. No comjients, questions, or suggestions were 
allowed, so that the pupil might be as unbiased as possible. The object was to see 
what associations arose in children's minds when the names of the objects in the 
list were presented. 

The list of heads given in the table consists of ten used by Professor Barnes and 
eight additional ones. 

Dr. Shaw collated 59,223 attributes (see Table 12) from 600 pupils, 50 girls and 50 
boys of each year of age from 8 years to 13, inclusive. The idea of "use" in 
Barnes's returns stands 50 per cent as compared to 12 j)er cent in Shaw's returns. 
Shaw makes of special importance the difference found in the younger child's interest 
as compared with the more advanced pupil. The younger child's interest is self- 
centered — that is, for particular and individual action, as opposed to the older child's 
recognition of general or universal use. The terms "use," "used," "useful," "good 
for," "valuable," etc., are frequent with advanced i)upils but rare Avith the younger 
ones. Barnes's results are almost the exact opposite; yet both investigations point 
to the conclusion that children's interests lie largely in what an object is good for, 
or wliat it can do. 

* 

TAni.K 12. — Showitti/ ijroportlon of (Ufferent ailrlhutes hij returns from 50 hoys and r>0 (jirJs 
of each age from S to 13, inclusive. 

[The numbers tleuoto the number of attributes ] 



Iiank. 



1. Action : 

J5ovs. 
Giils 

2. Quality: 

Boys. 
Girls 



3. Use: 

Boys 

Girls . . . 

4. Structure: 

Boys 

Girls ... 

6. Sabstance : 
n.)va.... 
Girls ... 



8 years. 9 years. 10 years 



931 
C72 



354 
306 



272 
195 



415 
480 



127 
190 



1,001 
616 



392 
322 



271 
251 



270 
312 



145 
270 



1,292 
808 



Oil 
347 



Gil 
307 



D32 
282 



1,6J9 
971 



858 
879 



036 
733 



472 
450 



446 
424 



year.s,jl3 year.s. 


Totals. 


1, 403 
1,060 


1,285 
1, 117 


7, 531 
5, 334 


058 
1,102 


902 
1,272 


3, 952 
4,533 


738 
787 


1,052 
1,022 


3, 630 
3, 335 


499 
474 


082 


2, 544 
2,705 


510 
086 


677 
767 


2,243 
2,619 



Grand 
total. 



' Child Study Monthly, Julj^-Aui^ust, 1896. 
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Tai'.lk 12. — Showhiff proportion of di fferent altrihutes h>j rcturnx from 50 hoyn and oO girh 
of each age from 8 to IS, inclusive — Continued. 



Rank. 



6. Sentence making: 

Boys 

Girls 



7. Place: 
Hoys . 
Giirla 



8 Possession : 

Boys 

Girls 



9. Color: 
Bovs. 
Gii-ls 



10. Quantity or number: 

Boys 

Girls 



11. Larger term : 

Boys 

Girls 



12. Associated object: 

Boys 

Girls 



13, Smaller class: 

Bovs 

Giils 



14. Like or dislike: 

Boys 

Girls 



15. Time or occasion : 

Boys 

Girls 



IC. Form: 
Boys. 
Girls 



17. Similar object: 

Bovs 

Gii-ls 



Uuclasaifled : 
Boys. . . 
Girls .. 



Total 



years. 


9 years. 


10 vears. 


11 vears. 12 years. 

1 


13 years. 


Totals. 


Grand 
total. 


473 

5:J8 


568 
248 


251 
373 


331 
366 


241 
172 


208 
131 


2, 072 
1,828 


3,900 


170 
149 


171 
137 


277 

258 


347 
318 


344 
403 


373 
392 


1,082 
1, 657 


3, 339 


2.51 
300 


265 
286 


316 
431 


255 
313 


300 
193 


198 
192 


1,585 
1,715 


3, 300 


48 
140 


51 
103 


85 
239 


138 
192 


153 
232 


130 

262 


605 
1, 108 


1,773 


154 
208 


119 
101 


124 
110 


198 
115 


93 
133 


198 
187 


886 
854 


1,740 


32 
22 


34 
63 


66 
83 


99 
146 


145 
194 


168 
229 


544 

737 


1,281 
1,267 


111 
107 


78 
72 


82 
144 


129 
139 


70 
87 


121 
127 


591 
693 


12 

n 


45 
47 


43 

55 


78 
79 


100 
140 


116 
157 


394 
489 


883 


60 
62 


49 

52 


67 
104 


50 
79 


69 
63 


45 
87 


346 
447 


793 


14 

39 


26 
32 


62 
48 


65 
85 


52 
118 


90 
131 


309 
453 


702 


21 

68 


29 
61 


28 
42 


67 
57 


61 
60 


69 
122 


275 
410 


685 
349 


8 
4 


12 
6 


33 
17 


28 
33 


22 
92 


26 
08 


129 

220 


21 
42 


40 
21 


75 

50 


63 
64 


104 
85 


61 
99 


364 
361 


725 



7,007 6,596 8,953 10,278 11,949 13,340 | 59,223 



Total number of attributes, boys 20, 082 

Total number of attributes, girls 29,541 

Memory ix School Children. 

Experiments ' Tvere made by John C. Shaw, of Clark University, to test the 
memory of children at different periods of school life and to determine "what a])peal8 
to their senses and sympathies at different ages. To make the test, the story below, 
written by Dr. Hall, was nsed. The resnlts are shown in Table 13. 

This table gives the nnmber of times each term of the story was remembered in 
the different grades. Tlie first six columns give the grades, and the numbers are 
based upon 100 papers, 50 from boys and 50 from girls. The story contains 324 
words and is divided into 152 parts. It was sought to have as many terms as there 
were distinct facts or ideas. The story was read to the pupils; they were told it 
would take three minutes to read it; that it was a memory test, and that they 
should write all they conld remember of the story after it had been read. 

Table 13 shows the memory for the terms of this story as a function of the age 
and grade of pupil. 

'The Pedagogical Seminary, October, 1896. 



CHILD STUDY IN THE UNITED STATES. 1305 



Table 13. 



1 be story. 


Third grade. 


Fifth grade. 


Seventh grade. 


I* 
.5 


.a 

~ X 

©■^ 
'Jl 




Seventh grade 
(self- reading). 


>5 

u 
f. 
'2 


Miss Aiken's 
school. 


Average for first 
six columns. 


J amea 


85 


76 


90 


91 


93 


93 


92 




75 


93 


88 


Maek, 


27 




80 


81 


93 


83 


92 


85 


93 


71 


ten years old, 


20 


20 


28 


58 


68 


69 


50 


50 


57 


43 


a I'ariner's son, 


17 


28 


40 


54 


55 


55 


70 


60 


52 


41 


dreamed 


70 


85 


89 


87 


84 


84 


87 


05 


100 


83 


that his father 


79 


90 


92 


85 


94 


78 


92 


85 


93 


86 


and mother 


89 


97 


95 


95 


93 


91 


94 


9J 


100 


93 


died 


92 


97 


99 


96 


95 


93 


98 


95 




95 


very i)ooi, 


19 


22 


25 


30 


28 


40 




30 


47 


27 


and left liim nothing 


76 


96 


93 


98 


87 


88 


86 


80 


100 


90 


hilt .'i? cents, 


35 


78 


93 


89 


8a 


85 


<0 


75 


87 


78 


a loaf of bread. 


73 


93 


96 


95 


99 


97 


90 


90 


100 


89 


and a Bible. 


64 


78 


94 


94 


95 


93 


96 


90 


100 


83 


The day after the funeral 


29 


36 


50 


57 


50 


48 


58 


45 


43 


45 


he had 


13 


37 


38 


23 


31 


30 


46 


25 


47 


28 


to take these, 


6 


15 


21 


29 


28 


27 


14 


25 


20 


21 


leave 


21 


34 


40 


30 


35 


30 


62 


45 


27 


32 


his home 


18 


24 


32 


29 


26 


24 


54 


50 


23 


27 


and his school. 


13 


15 


16 


15 


17 


20 


38 


15 


10 


16 


and go out alone 


21 


43 


48 


42 


68 


48 


36 


35 


53 


46 


into the wide world. 


26 


55 


57 


62 


68 


60 


46 


45 


67 


52 


It was Sunday, 


10 


10 


23 


33 


32 


32 


16 


20 


30 


23 


and a lame, 


10 


15 


12 


21 


29 


24 


10 


15 


33 


18 


crooked, 


10 


10 


23 


29 


31 


39 


20 


35 


47 


23 


little 


3 


3 


5 


9 


13 


15 


12 


35 


37 


7 


old 


41 


66 


84 


74 


85 


59 


74 


80 


90 


67 


woman. 


58 


81 


90 


91 


95 


92 


94 


90 


93 


84 


with a red 


20 


20 


24 


40 


37 


43 


34 


40 


63 


30 


shawl 


23 


21 


24 


45 


35 


46 


34 


30 


57 


32 


on her head, said. 


14 


18 


19 


34 


21 


29 


18 


15 


37 


22 


Please give me your Bible.' 


44 


73 


87 


81 


85 


79 


88 


65 


71 


77 


He did. 


41 


70 


90 


88 


90 


89 


84 


70 


80 


76 


Soon he met 


21 


39 


56 


44 


62 


39 


48 


45 


50 


43 


throe 


21 


31 


39 


88 


42 


26 


30 


30 


37 


34 


boys 


33 


72 


78 


73 


66 


59 


78 


35 


70 


63 


wlio looked 


22 


62 


58 


CI 


59 


46 


72 ■ 


7 


70 


49 


so hungrily 


22 


54 


68 


83 


77 


66 


72 


50 


77 


01 


at his bread 


9 


35 


33 


30 


53 


30 


40 


25 


50 


31 


(so) that 


1 


16 


18 


20 


27 


24 


2) 


25 


33 


15 


Le gave it. 


49 


78 


89 


93 


90 


89 


82 


80 


100 


74 


Then came 


0 


3 


1 


1 


3 


0 


0 


0 




1 


a ragged 


10 


5 


18 


27 


23 


18 


6 


10 


23 


16 


black 


g 


12 


12 


26 


22 


24 


14 


15 


17 


17 


beggar, 


20 


42 


44 


50 


57 


67 


44 


60 


57 


48 


wil h a stub 


] 


3 


3 


18 


14 


14 


10 


10 


17 


g 


pipe. 


5 


4 


7 


21 


21 


15 


10 


25 


20 


12 


one 


0 


20 


34 


29 


30 


27 


18 


15 


20 


27 


l«g- 


7 


24 


38 


34 


43 


33 


22 


40 


37 


31 


and a crutch, 


10 


18 


32 


30 


20 


31 


20 


25 


25 


23 


and into his hat 


23 


40 


37 


36 


36 


34 


32 


30 


70 


34 


il amcs 


4 


5 


16 


15 


5 


9 


0 


15 


30 


9 


dropped 


10 


27 


28 


21 


29 


21 


28 


15 


50 


20 


all 


g 


19 


17 


27 


32 


27 


14 


10 


43 


21 


his money. 


45 


80 


92 


86 


90 


81 


82 


70 


90 


90 


To a blind 


10 


24 


34 


33 


27 


20 


16 


20 


43 


25 


schoolmate, 


\l 


21 


26 


36 


43 


30 


18 


40 


53 


28 


with no cap, 


19 


31 


43 


44 


46 


37 


58 


35 


50 


36 


James 




4 


g 


10 


7 


4 


0 


5 


7. 


5 


gave his. 


13 


44 


62 


70 


70 


66 


66 


65 


80 


55 


To a half- 


g 


26 


37 


27 


18 


18 


14 


10 


47 


22 


naked. 


10 


28 


36 


27 


23 


20 


16 


10 


53 


23 


sickly 


0 


0 


5 


3 


5 


2 


12 


0 


7 


2 


fiddler 


3 


17 


25 


28 


27 


17 


48 


15 


23 


19 


boy. 


17 


41 


48 


37 


30 


30 


46 


30 


50 


35 


with a lean 


2 


10 


17 


26 


24 


18 


20 


15 


37 


15 


monkey, 


5 


19 


29 


38 


29 


23 


40 


20 


50 


24 


he gave 


21 


50 


79 


76 


77 


78 


64 


80 


97 


62 


his coat 


23 


48 


76 


75 


75 


79 


58 


75 


87 


62 


and pants. 


19 


60 


73 


71 


74 


75 


54 


70 


80 


62 


At niglit. 


7 


21 


33 


28 


29 


32 


28 


25 


23 


26 


in a wood, 


44 


80 


89 


96 


96 


91 


80 


100 


93 


82 


he found 


29 


48 


62 


78 


80 


82 


58 


75 


73 


63 


a lost 


6 


18 


10 


11 


8 


7 


8 


5 


13 


10 


baby. 


57 


88 


100 


99 


99 


96 


8G 


05 


100 


90 


naked. 


18 


50 


61 


64 


68 


57 


48 


70 


77 


53 


crying; 


15 


23 


25 


26 


26 


18 


3u 


30 


13 


21 


and as it was dark 


4 


8 


13 


24 


25 


30 


10 


15 


37 


17 


took off 


28 


49 


68 


58 


63 


57 


34 


65 


on 


55 
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riic story. 


Third grade. 


Fifth grade. 


Seventh grade. 

1 


Ninth grade. 


Second year, 
high school. 


Fourth year, 
1 high school. 


Seventh grade 
(self reading). 


'5 
u 
o 

p 


a 

'a 

^ . 

^ o 

•2 


[ Average for lirst 
six columns. 


bi3 last 


27 


57 


78 


75 


81 


71 


62 


80 


80 


64 


garment 


30 


74 


83 


77 


03 


73 


e-4 


80 


87 


70 


to wrap around it. 


40 


62 


81 


83 


79 


77 


60 


75 


93 


70 


M atle a 


28 


58 


72 


77 


65 


64 


58 


50 


71 


61) 




1 


2 


3 


11 


4 


16 


3 


5 


13 


5 


l>td 


30 


60 


73 


77 


68 


63 


58 


55 


80 


62 


of oali 


11 


37 


37 


50 


40 


45 


30 


15 


50 


37 


leaves, 


33 


62 


79 


84 


76 


76 


68 


70 


90 


68 


crept iu 


26 


51 


67 


72 


76 


64 


40 


75 


90 


59 


witli the b.iby 


22 


42 


45 


49 


48 


40 


26 


40 


57 


41 


and li ugg**d it 


18 


35 


53 


69 


78 


63 


32 


65 


87 


51 


to keep it Avarni. 


14 


41 


03 


75 


81 


65 


32 


CO 


80 


54 


Then, as ha lay 


1 


3 


4 


11 


11 


9 


2 


5 


17 


6 


l*:okiug up 


9 


22 


31 


33 


44 


34 


20 


40 


60 


30 


into the sky, 


7 


17 


26 


24 


44 


26 


18 


30 


50 


24 


ho said, 


4 


25 


43 


36 


36 


28 


18 


35 


53 


28 


'* Dear 


3 


16 


18 


22 


35 


30 


16 


35 


50 


22 


God, 


13 


30 


51 


46 


56 


43 


32 


45 


7(1 

lU 


37 


^vhat can I do 


12 


27 


52 


53 


49 


46 


32 


50 


70 


41 


more ? ' 


4 


22 


50 


45 


58 


43 


20 


50 


70 


38 


It was just the perfect 


0 


0 


0 


(3) 


11 


2 


0 


Q 


13 


2 


hu".h 


0 


0 


9 


16 


25 


22 


0 


25 


20 


11 


of midnight, 


0 


3 


18 


16 


30 


25 


4 


35 


23 


15 


save 


0 


0 


10 


12 


20 


16 


0 


25 


23 


9 


tlie lioot of an owl 


4 


3 


12 


15 


21 


15 


6 


35 


17 


6 


and the distant 


1 


2 


5 


5 


7 


5 


0 




10 


4 


bark ot a dog. 


7 


3 


8 


7 


12 


8 


4 


1 5 


20 


7 


Just then 


0 


6 


4 


14 


11 


8 


0 


10 


13 


7 


the luoon 


12 


22 


22 


38 


43 


42 


24 


60 


43 


31 


peeped out 


11 


20 


21 


31 


31 


33 


18 


55 


43 


26 


heh ind 


2 


11 


13 


27 


22 


25 


8 


25 


27 


17 


a pin kish 


3 


15 


13 


22 


29 


31 


10 


Q 


57 


18 




10 


25 


29 


40 


47 


47 


22 


50 


67 


33 


and rig lit under lu 


0 


3 


3 


12 


14 


12 


4 


55 


30 


7 


appeared 


1 


3 


7 


15 


41 


31 


4 


15 


30 


17 


an angel 


12 


44 


54 


62 


58 


56 


46 


60 


60 


51 


chi'd 


0 


3 


1 


2 


13 


13 


0 


30 


17 


5 


wkieli he thoiiglilj 


17 


38 


41 


49 


51 


56 


52 


60 


70 


41 


"was his dead 


4 


20 


28 


29 


36 


51 


26 


55 


67 


25 


.sister 


16 


43 


55 


59 


70 


73 


54 


65 


80 


52 


Jiiaoei s 


7 


25 


33 


34 


56 


53 


28 


25 


53 


34 


face 


5 


15 


20 


31 


35 


43 


24 


30 


33 


26 


smiling. 


2 


6 


3 


5 


9 


8 


10 


Q 




5 


"Xhere seeiucd 


0 


1 


0 


1 


4 


2 


0 


Q 




1 


a sweet 


0 


1 


0 


5 


3 


6 


0 


Q 




2 




0 


3 


2 


9 


9 


6 


0 




20 


4 


au Hand 


2 


13 


15 


20 


21 


14 


8 




27 


14 


touched 


8 


18 


19 


27 


28 


24 


20 


25 


37 


21 


Ills head 


7 


15 


12 


18 


20 


20 


18 


20 


27 


21 


'^^^'^ vofce^^*^ 


0 


1 


0 


5 


1 


3 


0 


Q 


Q 


1 




4 


9 


10 


27 


25 


33 


10 


3-5 


40 


18 


from the cloud said 


1 


2 


3 


4 


9 


9 


4 




10 


4 


'*'fliis is the Christ 


12 


28 


42 


59 


57 


76 


36 


85 


77 


45 


child." 


11 


20 


39 


51 


48 


72 


30 


85 


77 


40 


J am e s 


0 


4 


15 


20 


21 


26 


4 


35 


23 


14 




19 


62 


77 


84 


88 


90 


56 


90 


67 


70 


It vras Ohristnias 


31 


56 


62 


69 


74 


74 


72 


00 


80 


1 61 


111 oni in 


19 


37 


57 


64 


01 


77 


48 


60 


90 


OU 


and by his bed 


2 


29 


32 


51 


63 


70 


22 


60 


80 


40 




33 


36 


52 


57 


40 


48 


50 


50 


67 


44 


had put 


21 


25 


34 


46 


35 


39 


38 


40 


57 


33 


a silver dollar 


22 


56 


72 


76 


76 


74 


52 


60 


83 


63 


a box of candy, 


29 


31 


55 


46 


42 


40 


48 


20 


43 


40 


a bottle 


10 


18 


21 


19 


26 


32 


28 


25 


30 


21 




8 


9 


13 


16 


28 


31 


26 


20 


27 


19 


'/nius'ic^ox 


7 


27 


21 


24 


34 


21 


16 


20 


30 


22 


a loaf 


9 


14 


13 


13 


30 


25 


16 


20 


20 


25 


of frosted cake, 


19 


42 


50 


57 


66 


54 


36 


45 


77 


47 


a fur 


1 


8 


20 


33 


35 


33 


2 


20 


43 


23 


tippet 


4 


14 


31 


40 


42 


38 


12 


35 


50 


I 28 


and a gilt Bible 


26 


51 


68 


62 


67 


67 


52 


1 55 


93 


i 55 


lull 


0 


3 


6 


la 


16 


21 


0 


1 0 


37 


i 10 


of colored 


7 


6 


17 


20 


26 


24 


10 


10 


43 


i i<» 


pictures. 


8 


12 


20 


22 


26 


28 


14 


I 


47 


' 18 




2, 655 


4, 693 


je, 005 


6, 408 


0, 871 

1 


6, 493 


5,122 


6, 048 


7,812 


5, 526 



CHILD STUDY IX THE UNITED STATES. 



1307 



Olio of the facts brought out wns the curly age at v.hich children reach their 
maximum meiuory power. The hoys in the soconu year of the high school remem- 
bered 43 per cent, which was the highest for boys. 

To study the strength of memory as a function of the pLxce of the words in the 
story it was divided into three equal parts, and the total number of words remem- 
bered in each part by the difiercnt grades calculated; the results are shown in the 
first three lines of Table 14, below. The story vN'as again divided into eight cfiual 
parts and the total number of terms remembered in each of these parts by the dif- 
ferent grades calculated. The results are given in the lower part of Table 14; the 
last vertical column of figures gives the average per cent of terms remembered in each 
part of the story by all grades. The line of figures at the bottom of the table shows 
the percent of the whole story remembered by the grades under which the numbers 
are written. A considerable number remembered the fii'st part of the story quite 
•well, but very little in the latter part, showing the influence of fatigue. The high 
per cents for Miss Aifeen's school may be due to special training. 

Tai'.le 14. 



Part. 



I 

II 

Ill 

I 

II 

Ill 

IV 

V 

VI 

VII 

VIII 

Percent rc- 
mombered 
by grades. 



Third 
grade. 



Fifth 
errade. 



Seventh 
grade. 



>i inth 
grade. 



Second | Fourth 
year, high year.liigh 
school. school. 



731 708 1, 042 I, 014 1, 293 1, 208 1 2821, 328 1, 412 
407 375 855j 824|l, 197ll. Or,0 1, 14!) 1, 195 1, 242 
258 186 5401 418i 73u| 527; 8G1: 093, 039 
i 



1, 296 1,851 
1,19411.194 
788,1,048 



Seventh 
grade 
(self read 
iug). 



1,1871,2021,1661,4251,134 46 
973| 814} 898,1,461 1,035 38 
740, 596j 440,1, 020, 855, 27 



I 

432i 414 
236 213 

118' 130 
173 131 
168 178 

52 50 ! 135 1 
63: 33| 169i 
155' 120, 279i 



511 
394 
241 

332 
376 



526 
355 
232 
343 
344 
104 
96 
257 



625| 599 

5U3| 425 

304| 295 

455 423 

500! 439 



229 
214 
400 



32 3o; 



152 
131 
321 



625 
495 
303 
428 
501 
267 
256 
437 



617 
473 

304 
402 
515 
2i2 
190 
374 



665 595 

5461 502 

3431 324 

4431 428 

5201 519 

324i 270 

2721 255 

480i 385 



643 
517 

309 
428 



589 
401 
311 

383 



518, 4051 



614 
534 
256 

350, 
33J 



656j 642 
380i 556 



324i 
348; 



187! 130. 



240; 



202, 
288 



248 

426! 
292 
134 
13G 
240 



562 
397 
273 
397 
448 
283 
292 
350 



3DJ- 



61 
45 
29 
40 
44 
21 
21 
36 



Tl:e following table shows what appeals most and what least to memory, 
the number of pupils who remember the terms mentioned : 



It gives 



TAliLE 15. 



















.3 

tc 




"m 
3 




ade 


fee 








grade 


a 


3) 


1 grade 


^ '-J 


h year, 
chool. 


.a 


p 

S-l 




school 




Third 


Fifth 


Seven 


g 


Secoui 




Fourt 




0 
a 
> 




'sity. 


ikeu's 








































□Q 


tn 


in 






m 






02 










> 








!.-> 




>, 




o' 




o 


■z 


o 




o 




>> 

o 


'3 


m 




O 


O 


3 


c 


3 




5 


^ 


5 


« 


3 




3 


M 




































Per ct 


Pcrct 


James 


44 


41 


41 


35 


45 


45 


47 


41, 


48 


45 


45 


4S 


44 


48 


75 


93 


Mack 


11 


16 


28 


28 


42 


38 


43 


38 


46 


47 


42 


47 


46 


46 


85 


93 


dreamed 


34 


36 


46 


39 


46 


43 


43 


44 


41 


43 


45 


39 


48 


48 


65 


10 


that his father 


41 


38 


44 


40 


46 


46 


41 


44 


46 


48 


40 


38 


48 


44 


85 


93 


and mother 


45 


44 


49 


48 


48 


47 


47 


48 


47 


46 


48 


f5 


48 


46 


90 


IDO 


died 


47 


45 


49 


48 


49 


50 


49 


47 


47 


48 


48 




50 


48 


95 


100 


and left him 


40 


36 


50 


40 


45 


43 


49 


49 


46 


41 


43 


45 


42 


44 


80 


100 


37 cents 


IG 


19 


38 


40 


40 


47 


43 


46 


45 


44 


42 


43 


3S 


38 


75 


87 


a loaf bread 


37 


36 


48 


45 


48 


4« 


47 


48 


49 


50 


47 


50 


50 


46 


90 


100 
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Tablk 15 — Continued. 





















|5d 
!5 










5b 








« 
S 




r: 




a 


c 
-0 
t. 




u . 

® o 


'ear, 
ool. 


^ s 




0 




til 








M, 












u 
00 




'j 
















13 


CO 






4; — 




a 




Ic 
H 








% 

CO 


!z 




U 
CO 








» 


a 




a 

M 


































■5 






(« 












CO 




0) 


n 


ec 


n 


X 




00 






















(*J 
o 




0 






'3 


00 




3 


o 
W 

— 


— 


o 

pa 


5 


3. 



5 

— 


o 
K 




5 




CP 




5 

— 


n 

— 


"5 

— 


P3 





i 
































Per ct 


Per c( 


and a Bible. 










49 


45 




^ 






_ 


_ 


50 


46 


90 


100 


woman 


31 


27 


45 


36 


48 


42 


47 


44 


49 


46 


4" 


45 


48 


46 


90 


93 


" Pleaso £jiv6 iii<' your TJibl©. ' 


26 


18 


:'.9 


34 


47 


40 


42 


39 


44 


41 


41 


38 


48 


40 


65 


71 


^ Ji<* diil 


22 


19 


37 


33 


4 ( 




46 


42 


49 


41 


43 


46 


44 


40 


70 


80 


liG gavft it. (l)rGad.) 


2:5 


26 


38 


40 


47 


42 


45 


48 


46 


44 


44 


45 


44 


38 


80 


100 


bis money. 


24 


21 


40 


40 


47 


45 


4) 


41 


45 


45 


45 


44 


38 


44 


70 


90 


baby 


31 


26 


43 


45 


50 


50 


49 


50 


50 


49 


50 


46 


42 


44 


95 


100 


very poor 
cryuijc 
It was Cbristmas 




10 


10 


D 


15 


10 


lo 


iy 


1 / 


J i 


J4 




22 


18 


30 


47 


9 


6 




12 


13 


12 


15 


11 


14 


12 


12 


6 


10 


20 


30 


13 


18 


13 


32 


24 


33 


29 


35 


34 


38 


36 


36 


38 


36 


36 


CO 


80 


Santa Cbius 


18 


1.5 


14 


22 


23 


29 


34 


23 


21 


19 


25 


O'l 
CO 


30 


14 


50 


67 


box of candy 


16 


13 


17 


14 


26 


29 


21 


25 


24 


18 


24 


16 


^9 


16 


20 


43 


Jame.s (dropj)ed) 


2 


2 


2 


3 


9 


7 


6 


9 


3 


2 


6 


3 






10 


30 






























iS 




o 




2 


8 


4 


I 


0 




o 


* 


6 


2 


5 


13 


tbe boot of nn owl 


3 


1 


2 


1 


8 


4 


8 


7 


14 


7 


11 


4 


6 




5 


10 


bai k of a ilog, 




5 


2 




6 


2 






g 


4 






4 




15 


20 


smiling. 


2 


... 


3 


3 


3 






4 


4 


5 


5 


3 


4 


"k 




17 


Tlien came 
James (gave bis cap). 






2 


1 




1 




1 


3 














I 


1 




3 


1 


5 


3 


2 


8 


4 


3 




. - - . 
4 






5 


7 
































sickly 
Tben as be lay 










3 


2 




3 


1 


4 


"2' 




4 


8 




7 






2 




3 


1 


g 


5 


g 


5 


4 


5 




2 


5 


17 


It was. just tlu! ])erfect 
and tbc distant 














2 


1 


9 


2 


1 


1 








13 




1 


2 




3 


2 


3 


2 


4 




5 








5 


10 


Tbere seemed 




1 










1 


3 


1 




2 








3 


a. sweet 






1 






3 


2 


1 


2 


"4 


2 




1 


10 


perfume 






2 


1 


1 


1 


6 


3 


4 


5 


4 


2 






5 


20 


























and a gentle 






1 








5 






1 


2 


1 










from tbe cloud 


1 


... 


1 


1 


1 


2 


3 


1 


2 


7 


5 


4 


2 


*2 


5 


10 


37 cents ^ 


16 


19 


38 


40 


46 


47 


43 


46 


45 


44 


42 


43 


38 


37 


75 


87 


24 


21 


10 


8 


4 


3 


5 


4 


4 


3 


4 


3 


10 


6 


15 


13 


dropped | 


7 


3 


14 


13 


15 


13 


15 


6 


11 


18 


9 


12 


14 


14 


15 


50 


17 




,26 


26 


31 


29 


30 


35 


33 


28 


32 


30 


16 


16 


45 


20 



Among other things it is interesting to notice that the four terms, " mother," 
"died," "and left hiin," and " bahy," were the only terms remembered by 90 per 
cent. Table 15 is on basis of 50, but last two columns have 100 for basis. "Christ- 
mas," "Santa Clans," and "box of candy," though near end of story, are remembered 
very well. "37 cents" and "dropped ' have each two rows of iignros; one gives 
number who remembered, the other the number who substituted synonym. 

COXCLUSION.S. 

For a story like the one employed, and under the conditions de.scribcd above, the 
maximum memory power is reached at a relatively early age. Tlic boys in the third 
grade remembered only 17 per cent of the story. In the ninth grade they remem- 
bered 42 per cent, and in the high school about 40 per cent. From this it seems that 
memory power for the boys culminates about the Ijeginuing of tlu; hiuh-school period. 
The girls made a rapid increase from 18 per tent in the third grade to 43 per cent in 
the seventh grade and 47 per cent in the high school. 

The oftice of a term in the sentence, and the number of like terms employed deter- 
nrined how well a given term was remembered. It may be said that sentences as 
wholes were remembered inversely in proportion to th.eir length and the number of 
nonessentials contained. Of the sixteen terms remembered by 75 per cent, eleven 
are in the tir.st three sentences, and not one in the last half of the story, Table 13. 
About two-thirds of the forty-one terms remembered by 50 jier cent are in the first 
half of the story. The decline of memory for the successive parts of the story is 
shown by the per cents for the three-part division of the story. Table 14. They are 
successively, 46, 38, and 27. A four-part division would give 52, 34, 32, and 28. Mucli 
of the falling off is doubtless due to fatigue, but some of it is due to chano-es in 
subject-matter, as can be seen in Table 13, where sudden variations are found m the 
amount remembered. A decline in memory from the first to the last of the story 
was found in all grades, but the rate of decline was not the same in all. 
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Tho growth of memory is more rapid in tlie case of girls tliau bovs. and liere the 
figures suggest, a coiucHlence with the general law, that the rapid development inci- 
dent to puberty occurs earlier iu girls than in boys. No other appreciable diti'ereuce 
between tho memory of boys and that of girls is apparent, except that the girls 
remembered -1 per cent more of the story than the boys, and the girls iu higher f-radcs 
showed a better retaining power for the latter part of the story. " 

It is surprising how few remembered some terms iu a sentence. Avhile other terms 
in the same sentence were remembered by a large number. There seemed to be 
marked similarity of appercei)tiou iu all the ditiereut grades; for any term remem- 
bered by a large or small number in one grade was remembered by approximately 
the same number in every other grade. No part of the storv nor an v term other thau 
those elsewhere mentioned made a noticeable appeal to any grade which did not iu 
like manner appeal to all the other grades. 

Drawings uy Fiust-Grade Pupils. 

Frank S. Bogardus' remarks that drawings by first-grade pupils maybe made the 
index of the childrens' mental characteristics. 

He used drawing as a test of perceptive imagination and memory iu a class of 18 
pupils, from five to seven years of age, in the primary department of a normal train- 
ing school. The class had been iu school seven months. The method of testing 
was as follows : 

1. In perception. — The object was placed before the child, and after making any 
kind of examination of it he wished he drew it, the object remaining before him. 

2. In memory. — The object was placed before the children as a class. The examiuer 
called their attention to certain characteristics, so as to be sure that they all had the 
same material to rememberj and then removed the object and had it drawn as 
remembered. 

3. In imaf/ination. — The child was told to make up a story about a boy and a dog 
or any familiar animal, and then to make a picture of it. 

In no instance did two children draw at the same table. 
Tlie grading was done in the following manner: 

1. Injycrcepiion. — The examiner counted up the number of different elements found 
in each set of drawings, and, taking that as the standard, compared each individual 
drawing with it, making the number of dilierent elements or the amount of detail 
the decisive factor. 

2. In memory. — The method of grading was essentially the same as in perception, 
except that the number of elements pointed out by the examiner was taken as the 
standard. 

3. In imaf/ination. — The greatest number of different elements found iu any one 
drawing was used as the standard. 

In this way statistics more or less truly indicative of the comparative powers of 
the children in perception, memory, and imagination were secured. 
From the study of these statistics the following facts were noticed : 

1. In thirteen of the eighteen cases there seemed to be a distinct relationship 
between the grades iu perception, memory, and imagination, the greatest variation 
in any one case being a difference of 12 per cent bet^^ een perception and imagination. 

2. The highest average made by any one pupil was 82 per cent, the lowest 38 per 
cent. 

The average of the whole class on perception was 59| per cent; on memory, ody- 
per cent, and in imagination GO per cent. 

4. The various averages of the individuals afforded a means by wliich they were 
ranked. The opinions of the teachers of these children agreed with the order iu 
which they were ranked in all but three or four cases out of thfe eighteen. 

Now comes the question of the application of these statistics to the needs of the 
individual child. Suppose that the drawing examiner tinds that James has an aver- 
age in perception of 15 per cent. He apprises the science teacher of that fact, and 
she immediately understands the cause of his poor work and sets about correcting 
it; or the examiner tinds that Mary has a low average iu memory. He notifies 
Mary's arithmetic and reading teachers, and they see that what :Mary needs is drill 
in grasping and holding ideas. If John's imaginative powers are found to be less 
than the average of his class, his reading teacher must pay particular attention to 
securing an instantaneous response with a mental picture to an external suggestion. 

In short, the system serves to establish the standard of the mental powers of the 
class, to detect the exact place of each child's development that is exaggerated or 
minimized, and iu that way suggests a particular way iu which each child must be 
treated according to his individuality. 
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Taulk IB. — Siioiriirj the reatilts of ilie ^cdh's irork in stu(hiin;t the children ihrontjh the 

drnwings they tnadc. 





Percep- 
tion. 


Memory. 


Imngiua- 
tion. 


Average. 


Kank. 


Clairo 


eo 


83 


84 


82 


1 


Clyde 


52 


41 


41 


44 


16 


Edith 


57 


85 


59 


67 


7 




56 


59 


68 


54 


11 


Henrietta 


55 


51 


92 


66 


M 


Leverett 


75 


85 


84 


81 


2 




77 


GO 


74 


73 


•1 




71 


70 


G3 


68 


6 


Stephen 


80 


G8 


70 


72 




Thurraan 


77 


GO 


76 


74 




Clancie 


61 


39 


C2 


54 


11 


Earl 


GO 


55 


41 


52 






i'i 


38 


35 


38 


17 


Fred 


61 


34 


40 


45 


15 


Ralph 


50 


49 


51 


50 


13 


Thornton 


59 


66 


38 


55 


10 


Walter 


G5 


53 


55 


58 


9 


Mililred 


58 


50 


32 


47 


14 




59= 
09, 


59J 


60 













TlIF, Sl'GGESTIBILITY OV ClIII.DrtEX. 

SnggestiTDility mny bo regarded as a normal condition of mind. In tlu; folloTving 
study of suggestibility of children Maurice M. Small', fellow in Clark University, 

' Fed. Seminary, December, 1896. 
aims to show some of the results of psychic activity, intentionally induced by indi- 
rect methods, and also to indicate in the records of imitative acts, which arc sim2>ly 
the motor expression of a raei^tal state of which suggestion is the cause. In one 
section of the inquiry i.s given a record of experimental .rork; in a second section a 
classification of 4,335 cases of personal experience furnished by educators, pupils, and 
parents, and in a third section some inferences from the data. 

ILLUSIONS OK rERFtTJrE."^. 

In testing for illusion of perfume, the means used Averc a Newman spray tube, 
some distilled water, and faintly perfumed cards, one of which was placed in the 
hands of the teacher, while another was given to the pupil, who was asked to come 
to the desk and see whether the card was perfumed or not; but ho was charged not 
to give judgment until a.sked. 

After a moment the pupils were asked about walks in search of llowers last sjiring; 
■why children liked flowers, etc. Then they were asked whether they thought they 
could tell if the odor of any flower wore in the room. Labeled bottles of perfumery 
were next placed on the teacher's table, and the experimenter took the atomizer and 
told the pupils ho was about to make a spray in the room, that if anyone was sure 
that ho could smell perfume, he should raise his hand at once. A generous .spray was 
then made in two or three places in the room. The pupils wrote the name of the 
spray that Avas suggested to them. 

Table 17, which follows, shows the result in 540 cases. The letters S, F, N. S, O, 
and GC, at the head of the columns stand, respectively, for "strong," "faint,"' "not 
sure," "no perfume," and "given card." 
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Tat.le 17. 



Orade 


Perfume. 


J\o pcrfumo. 


S. 


S. 


F. 


F. 


N.S. 


N. S. 


0. 


0. 


G.C. 


I 


or, 
G2 
55 
55 
20 
19 
4 


Per ct. 
98 
95 
83 
63 
50 
27 
13 




Per ct. 




Per ct. 


2 
3 
11 
19 
12 
35 
27 

n 

28 
148 


Per ct. 
2 

5 
17 
23 
30 
50 
87 
33 
53 


1 
1 
1 
4 

2 
3 
1 

2 
4 

19 


II 










Ill 










IV 


11 
8 
7 


13 

20 
9 






V 






"XTT 


10 


14 


vir 








23 


67 


Hi-li 






25 


47 
33 


Tot:d 


308 


51 

















Average per cent of illusion, 73. 



The results given show higher perceutages of illusion in older pupils iu the case of 
indiviiluiil t(>sts. 

ILLUSIONS OK TASTK. 



In tlio tests for IHusions of tasto, salt, sugar, aud quinine were used. The results 
are given in Tahle 18. 

Table 18. 



Grade. 


Number 
of pupils. 


Very 
sweet. 


Little 
sweet. 


Total 
sweet. 


Did not 
taste 
sweet. 


Error. 


Total 
did not 

taste 
sweet. 


Did not 
try. 

2 
3 


I 


94 

70 
04 


76 
47 
24 
18 


16 
16 
33 
47 


Per cent. 
98 
90 
89 
74 






Per cent. 


11 


4 
7 

3 




6 
11 

23 


in 




rv 


87 


17 




2 


Total 


315 


165 


112 


88 




31 


10 


7 







Individual tests were made for illusions of taste, motion, heat, and cold touch. In 
Tahle 19, helow, letter R means that an illusion was produced in the description of 
the five preceding divisions; O, indicates "no illnsiou;" RR, very marked illusion; 
J, jerked hand from tahle; S, scratched hand; -'soda," tastes like soda; Il.O. S., 
illusion without stimulation; T, illusion after stimulation; W, illusion of heat 
waves. In the results under "Motion," the leaders mark cases in which the camel' 
was brought to move parallel with the line of vision as well as at right angles to 
that line. 

Tablk 19. 



Subject. 


Sex. 


Sweet. 


Salt. 


I^itter. 


Motion. 


Heat. 


Cold. 


11. 0. S. 


11. T. 


"Waves. 


W-n 


M. 


R. 


0. 


R. 


R. 


RR. 


R. 


0. 


0. 


0. 


S-n 


F. 


R. 


0. 


R.- 


R. 


R. 


R. 


0. 


RR. 


O. 


L-r 


M. 


0. 


R. 


R. 


R. 


R. 


R. 


0. 


0. 


R. 


A-s 


F. 


R. 


R. 


R. 


R. 


R. 


R. 


O. 


R. 


R. 


C-u 


F. 


R. 


R. 


R. 


II. 


RR. 


R. 


0. 


R. 


R. 


T-o 


M. 


R. 


R. 


R. 


(). 


R. 


0. 


0. 


R. 


R. 


S-n 


M. 


R. 


R. 


R. 


O. 


R. 


R. 


0. 


R. 


R. 


S-r 


M. 


R. 


R. 


R. 


00. 


R. 


R. 


R. 


R. 


R. 


F-x 


M. 


R. 


R. 


R. 


R. 


R. 


R. 


R. 


R. 


R. 


S-o 


M. 


R. 


R. 


R. 


R. 


0. 


R. 


O. 


R. 


R. 


0-d 


M. 


0. 


R. 


R. 


00. 


R.J. 


R. 


R. 


R. 


R. 


G-n 


F. 


R 


0. 


R. 


R. 


O. 


R. 


0. 


RR. 


R. 


F-o 


F. 


R.' 


R. 


O. 


K. 


R. 


R. 


RS. 


R. 


R. 


I 


M. 


O. 


R. 


R. 




RR. 


RR. 


R. 


R. 


R. 


II 


F. 


O. 


R. 


0. 




RU. 


RR. 


R. 


0. 


R. 


Ill 


JSI. 


R. 


R. 


0. 




R. 


R. 


0. 


R. 


R. 


IV... 


F. 


R. 


R. 


Soda. 




R. 


R. 


0. 


R. 


R. 


V 


M. 


R. 


O. 


R. 




R. 


R. 


O. 


R. 


R. 


VI 


F. 
F. 
M. 


R. 
R. 
R. 


R. 
R. 

R. 


R. 
R. 
R. 




R. 
R. 
RR. 


R. 
R. 
RR. 


0. 
O. 
R. 


R. 
RS. 
RR. 


11. 


VII 




VIII 







' Mentioned in the experiment. 
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IXrEItENCKS AND APrLICATIONS. 

The aim of this study, as a whole, has been tovreseut data bearing on the suggesti- 
bility of normal children. A careful study of the records seems to indicate, aceoid- 
ing to Dr. Small, that in healthy children suggestibility is — 

1. A universal condition. 

2. High in degree. , 

3. Largely ■within the control of any one Avho knows the working of the child 
mind. 

No thoughtful educator can fail to make from the same records a multitude of 
inferences related to every department of instruction. Among these inferences, some 
of the more important are : 

1. The necessity of removing from the public schools stutterers, emotional prodi- 
gals, and nervous defectives. 

2. The need of caro that the teaching force is large enough to prevent teachers 
from breaking down because of overwork. 

3. The prominence of the motor element in learning and the importance of calling 
it into play in teaching. 

4. Ground for urging a fuller and higher use of the dramatic instinct in the 
class room. 

If it should seem at first that giving play to the impulse for dramatic action is 
likely to make ])upil8 stagy and artificial, it will be remembered that the danirer 
lies in too little freedom for dramatic expression. The amateur only is stagy; the 
actor who knows the st.'ige reflects from the footlights nothing but perfect human 
naturalness. 

Of course it is necessary to guard against the dangerous element in plays of the 
circus group; this is easily done by learning the actual source of the danger and 
diverting the attention to something safe that will cause the same flow of spirits 
and awaken a sense of power and superiority. One of the best ways for securing 
this result would be to induce boys and girls to invent new games calling for sup- 
pleness, strength, skill, and competition, to supplement those now in use and the 
courses in manual and industrial training. 

5. A possible use of the social instinct as it crops out in school fads to awakeu 
interest in studies like history, literature, and science. 

6. The danger in leaving children too much alone, and the necessity of closer com- 
panionship with children on the part of parents and teachers. 

7. In suggestion as children use it, a hint at the natural method of child discipline. 

8. The strong influence of the attitude of the teacher upon the tastes aud ideals 
of the pupil. 

9. That although a bright teacher may interest pupils in a study, large sympa- 
thies, personal interest in the pupil, and ability to appreciate th« good in him, are 
necessary to awaken purpose aud develop strong character. 



A Study of Dolls. 



It may be asked. What is the real source of the many instincts that are expressed 
in doll play, its form among savage races, whether it is related to idolatry, and, if so, 
how? The study of dolls by A. C. Ellis and G. Stanley Hall, calls attention to the 
importance of a neglected but rich field of investigation. 

The following questionaire was circulated by Miss S. E. Wiltse among some 800 
teachers aud parents: 




imaginary foods disl.la" ' "'i'^"^ or solid, aud how are they given? Describe 
tern in feeding, and are iiu!*°°°^' f"^^ utensils. Is tliere auv regularity or sys- 

3. Medicines, diseases- vfCll ^.^^'^^tion, food preferences, or growth imagined? 
sympathy shown? What druo-s ol^'^^''''' ^"^l^^^ symptoms, are imagined? How is 



assuage theirgrief? —'^^ «o a future life for rhe"dolirand does this 

o. tjive details of nsvchic nnta 
how treated, etc., a?e%t\r^eehngVl?i'o*'r <1»"«- -'1 show how real, 

' "oue, anger, pain, jealousy, love, 
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hate, rjoodness and badness, modesty, tidiness, etc. Is any individuality or moral 
or other characters consistently and jiersisteutly ascribed to dolls ? 

6. Dolls' names: Are they of real persons; and if so, is there any resemblance, 
real or fancied? 

7. Accessories and furnishings, toilet articles, clothes, beds, tables, and dishes, 
trunks, fashion and its changes, toys for the doll, etc: How far in fact arc these 
carried, and how far should they be? What dangers, if any, heref 

8. Doll families, and the relationship of the members; doll schools, doll parties, 
balls, entertainments, weddings. 

9. Doll discipline, hygiene, and regimen: "What toilet and what rewards and 
punishments are usual, and what moral qualities are aimed at f 

10. Dolls' sleep: How are they put to sleep? What are the favorite lullabies, and 
does the doll's sleep keep the children good and quiet? 

11. Dress: What is the influence of dolls upon the childi'en"? Can taste in dress, 
tidiness, thoroughness in making their clothes, or other moral qualities be culti- 
vated f How does the material of which the doll is made and the degree of lifelike 
perfection react on the child? Is there regularity and persistency in the care of 
dolls? Is imagination best stimulated by rude dolls, which can be more freely and 
roughly used? Are children better morally, religiously, socially, or better prepared 
for parenthood and domestic life by them? How can the educational value of dolls 
be better brought out? 

The above points are intended to be merely suggestive, and are, of course, far more 
comprehensive than any returns are expected to be. 

Read this syllabus and write down with accuracy any facts which memory or 
observation may suggest, carefully specifying age, sex, and nationality. 
Or, if practical, question children, or, if in a normal school, let teachers take this 
t syllabus as a lesson on the blackboard iu the psychology of childhood, and each 
record memory or observation. 
Keturus addressed as below will be carefully edited, credited, printed. 

G. Stanley Hall. 

Clark University, 

Worcester, Mans., Xovember, 1894. 

The returns from the above questionaire were of various degrees of merit. Ninety- 
four boys are reported on; the rest are girls. The majority of all were written by 
young girls and women, between 14 and 24. 

Mr. A. C. Ellis issued the following supplementary syllabus: 

"Will each person receiving this kindly auswer, briefly, on this paper and return 
it to the address below? State age and sex." 

1. Did you ever play with dolls? 2. Did you especially enjoy it? 3. About what 
age did J oil begin and stop ? (Age in figures.) 4. Did j'ou ever play with paper dolls? 
5. At what age did you begin and stop? 6. Did paper dolls dull your interest for 
other dolls? 7. Did jou ever play with anything else as a doll, such as a cat, pil- 
low, vegetable, stick, clothespin, etc., either dressed or without dress? 8. Did you 
enjoy this as much as your real dolls? 9. Had you plenty of child companions? 
10. Did you prefer playing with dolls alone or with other children? 11. Did yoa 
prefer old and well-used or new dolls? 12. Between the ages of 1 and 6 did you 
prefer largo or small dolls? 13. From 1 to 5 did you prefer your doll to be, and 
be dressed, as a baby, child, or adult? 14. Between 5 and 10 did you prefer 
baby, child, or adult? 15. Between 10 and 15 did you prefer baby, child, or 
adult? 16. Did your love of dolls grow out of love for a real baby? 17. When you 
stopped playing dolls was it because j'our love was transferred to a real baby? 
18. Why did you stop i)laying dolls? 19. Describe your favorite doll, or any other,, 
if you had no favorite. 20. How did you chiefly punish dolls when you were under 
6? 21. How when older? 22. At what age did you first play that dolls died? 
23. Did you over try to feed dolls? 24. Did you ever think your dolls were hungry f 
25. Did you ever think your dolls were sick? 26. Did you ever think your dolls were 
cold, tired, hungry, good, bad, jealous, loving you, hating anyone? 27. Which of the 
following ways of playing with dolls were your favorites: (1) Dressing and wash- 
ing or sewing for dolls; (2) feeding; (3) nursing; (4) funerals or burials; (5) doll 
parties, weddings, or schools; (6) punishing; (7) putting to sleep; (8) making im- 
aginary companions of your dolls to talk with and tell your secrets, or to build air 
castles with? 28. Do you know a mother now very fond of her children who was 
not fond of dolls as a girl? 29. Do yon know of a woman who was very fond of 
dolls, but is not now A ery fond of chikUen? 

A. Caswell Ellis. 

Cl.^kk University, 

Worcester, Mass., Junel, 1896. 

ED 98 83 
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TIio results of the lirst syllabus show tliat of 84.j cliildntii with 089 piiifci eiicos^ 
between tlie ages of 3 aud 12, 191 preferred wax dolls, paper dolls, V)3 china 
dolls, 144 rag dolls, 116 bisf|ue dolls, 83 china and cloth dolls, H9 rubber dolls, etc. 

Doll substitutes illustrate animistic fancy. In answer to the first syllabus, pil- 
lows were treated as dolls by .39 children, sticks by 29, bottles by 24, dogs by 18, etc. 

In reply to the supplementary questions, out of 579 children 57 h.id used a cat ;us 
a doll, 41 clothespins, 23 sticks, etc. Only 26 of all these were boys. 

The following i)sychic qualities are ascribed to dolls in the order of frequency of 
their recurrence, the figures indicating the number of ca.ses: Good, !)7; cold, 54; 
jealous, 46; bad, 45; angry, 38; naughty, .36, etc. 

Out of 579 answers t'l the supplementary syllabus, question 26 shows the follow, 
ing results: 230 children thought their dolls good, 202 thought they felt cold, 85 
that they could, love, etc. 

We must refer the reader to the original article for returns as to: Dolls' food aud 
feeding; sleep; sickness; death, funeral, and burial of dolbj; dolls' names; disci- 
pline; hygiene and toilet; dolls' families, schools, parties, weddings, etc. 

The educational value of dolls is very great; the doll habits of ench child should 
be studied, if we are to understand the child. 

In the table which follows, the figures of the upper horizontal line indicate the 
questions as they are numbered in the syllabus of Mr. Ellis. Under each special series 
the upper figure designates the affirmative answer's ; the lower, the negative answers. 
For example, of the 12 kindergarten boys below 6 years of age, 11 had played with 
dolls and 1 had not. 

Table 21. 



12 Ijoys below 6, kinder- 
garten practice school, 
Boston 

12 girls below 6, Boston 
l)ractice school 

4i boys below 6, ^V'or- 
cest'er 

48 girls below 6, Wor- 
cester , 

5Cr girls, 0 to 12, Wor- 
cester 

50 boys, 
cester 

50 girls, 6 to 12, Boston 
primary school 

50 boys, 6 to 12, Boston 
primary school , 

97high-school girls, Wor- 
cester 

5 blind boys, average age 
5.2 

4 blind girls, average age 
6 3 



f50 



6 to 12, Wor- 



{'I 

{?; 

|97 

{1 



9 4 

3 5 

11 
1 

28 



2.8 
4.5 
2.6 



45 feeble-minded girls . 



16 foreign girls 

10 foreign boys 

37"eighth-gra«ie grammar 

Ijoya 

11 boys, 17 to 19, average 
ITiiiace Mann School 
for Deaf and Dumb 

38 girls, average 13 to 19, 
Horace Mann School 
for De.if and Oamb 



Averages. 



27 
13 
46 
3 
32 
4 

80 

17 

3 

2 10 
4 1 

13, 2.7 
1 9.5 
81 2.9 
21 6 
24i 4.9 



9< 
3 

11 
1 

22 3.3 
14|4. 3 
37,3.11 
11 . 
45l. 

2 . 
30!. 
14 
43 

4 
22 
14 
89 



3 

5.2 



3.4 
12 



11 i 
5.5 
8.2 
4.6 
7.8 
29 2. 11 
7 I 



3 + 408 
8.1-1-126 



4.6 1 
7 3 



4. i; 

12.9; 19 



2 4 
1 



10' 11 12 16 17 



31 
41' 

3 

1 

2 

2'... 

8 10 
21I 1 
10 16 

4 ... 

3 



4 

3 

29 
6 

38 
5 

4' 
3 

36' 20 
12' 22 
40' 12 
9 36 
26 9 
10 23 
82) 15 
14' 78 
3! 2, 



3. 9122 L 60 190 tl4 
8. 3 2521 147, 179 84) 



1: 
I 

13 
2 

18 29 

18j 

3 2 
3'.. 



310,15:5 
139206 



29^ 2 . 

39, 11 8 . 

12! 42| 25'[ 

18t 7; 21 

20 28 19 

21: 17 22 

9, 29 22 

39) 18 I7l 

i) 18 16 

23 12 13! 

26' 62 111 

60' 23 81i 

..! 2-...!. 



2'. 



22 23 24 25 26 28 1 29 



4.1' 
4.8 



3 

4 
11 
14 

2 

1 

3 

5 
12 
84 

1 
5 

3 
5 

415- 
142— 
8 5.5 



10 13 
34 30 
12 
38 
12 
18 
24' 
31 
16 



47 
3 

19 

23 
42 
5 

24) 21 
11 14 

82l 60 
15 34 
3 3 



24 
7 
13 
5 
8 
1 
33 
4 

2— 4 
4.3 1 



4, 41 2 



31 35 28 

10 6; . . . 

10 Hi... 

6 5|... 

1 10^ 1 

31 20 2 

6, 10- 4 



2! 3! 5 
4 3. 1 



21' 261 20 
15 llj 10! 9 



. . . 398 339 352 67 
...,108175172 3ll 



Under three is averaged the age of beginning and stopping doll play, placing the 
former overthe latter; thus for 44 Worcester boys below sis year.s, the average age of 
beg inning doll play was two years and eight months, and the average age of ceasiuf 
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was four years aiiil five months. Tho same method is followed iu colnmu 5. Forqiiea- 
tion 7 theupper number designates whether children played with anything else as if 
it were a doll. For question 19 the upper figure designates alone, the lower with 
others. For question 11 also the order of words in the syllabus is followed, the 
upper figure designating old, the lower new, and in question 12 the upper figure 
designates the preference for large and the lower small dolls. In 22 the minus sign 
means never played that dolls died, while the other figures designate the average 
age iu years and months when death was played. In question 23 the upper figure 
designates the number of those who ascribed any one or more of the psychic qualities 
named in the question to doll, and the lower number designates the number of those 
who assigned none, leaving it to the supplementary table to show tho relative fre- 
quency of each of the qualities. 

From above table it appears that of average city-school children below six years, 
82 per cent of boys and. 98 per cent of girls have played dolls; between six and 
twelve years, 76 per cent of boys and 99 per cent of girls; of high-school girls, 100 
per cent. 

Those confessing that they ever specially enjoyed doll play are: Below six years, 
77 per cent of boys, 95 per cent of girls; between six and twelve years, 78 per cent 
of boys, 97 per cent of girls; of high-school girlsj 82 per cent. 

Those ever having used substitutes are: Below six years, 15 per cent of boys, 48 
per cent of girls; between six and twelve years, 35 per cent of boys, 68 per cent of 
girls; of high-school girls, 58 per cent. Thus girls appear to lead the boys in every 
grade. Nearly 50 per cent of the girls, aad a little less of the boys, answering in all 
grades, said they loved the substitutes as much as real dolls. 

Paper dolls had been used by 73 per cent of those below six years, by 80 per cent 
between six and twelve years, by 92 per cent of high-school girls. Interest in other 
dolls Avas thought dulled by paper dolls bj' 34 i)er cent of boys and 26 per cent of girls 
below six, 35 per cent of boys, and 15 per cent of girls between six and twelve, 44 per 
cent of high-school girls. 

Of all kinds of children — blind, deaf, foreign, etc. — only 17 per cent speak of lack 
of child companionship, and 72 per cent prefer playing dolls in company; 38 per 
cent say that love of dolls grew out of love of real baby, and 13 per cent transferred 
their doll love to babies; 79 per cent had tried to feed dolls; 66 per cent have 
thought dolls hungry; 68 per cent have ascribed to dolla some of the psychic quali- 
ties mentioned; 67 per ceat have thought them sick, 
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Psicologia del Bambino. Lomhroso, p. 126. 

Histoire de lua vie. George Sauil. 

L'Art et la podsie chez I'enfaut. Perez, p. 28. 

Origin of Civilization. Sir John Lubbock. Appendix, p. 521. 

BncU der Kindheit. Goltz. ^i 
Lc3 joucts d'enfants. H. Rigault, 1858. (He says: "La Prusse est d(<cid<5mcnt la 
premiere puissance militaire pour les soldats de plomb! ") 

Memory Tests ox White and Colored Children. 

Mr, George R. Stetson made a study upon 500 black and 500 white children in the 
"VVashiugtou public schools. He recited to some 20 to 40 children at a time one of 
four simple verses, written for children by Eugene Field. After explaining the difti- 
cult words, the children were required to recite the same verse in concert, twice 
repeating. Each child was afterwards asked in private to repeat the verse. The 
degree of proficiency in memory was noted. The verses used were the following: 

I. 

"Give me my bow," said Robiu Hood, 

"An arrow give to me, 
And wliere 'tis shot, mark tliou that spot. 

For there my grave shall be." 

"I once knew all the birds that came 

And nested in our orchard trees ; 
For every flower I had a name, 

My friends were woodchucks, toads, and bees." 

"One night a tiny dewdrop fell 

Into the bosom of a rose; 
'Dear little one, I love thee well, 

Be ever here thy sweet repose.' " 

" 'My shepherd is the Lord my God. 

There is no want I know ; 
His flock He leads in verdant meads 

Where tranquil waters flow.' " 

The 1,000 examined were of the fourth and iifth grades. The average age of the 
whites was 11 years; of the blacks, 12.57 years. The blacks excelled the whites in 
their power of memory retention, exceeding them by 18 per cent. A general cor- 
respondence was found between their memory averages and their scholarships as 
recorded by the teachers; yet the memory rank of the blacks exceeded their rank 
in studies more than did that of the whites exceed their study rank; yet the blacks 
appeared to be inferior in intellect. In both cases there was a better knowledge of 
signs and symbols used than of the things signified. 

Children's Attitude toward Ghosts. 

As a basis for the following study of Louise Maitland', reminiscent papers of 171 
university students were used. 

The memories of ghosts are generally vague and difficult of analysis. The purpose 
of this inquiry is to find how far children believe in ghosts and whether thi.s fear 
plays a conspicuous part in their lives, and to see what remedy may be suggested, if 
one is needed. 

Table 22, which follows, shows the results: 

Table 22. 

Number of papers 171 

Number of statements collated 795 



' Studies in Education, Y, November, 1896. 
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I.— Altitude of writer, 164. 
1. Formal statements concerning belief, 122. 



Disbelieved 41 

Believed 35 

Believed sonietbing else 21 



Believed, but questioned 

Disbelieved, but questioned 
Disbelieved, but feared 



2. Formal statements concerning remembrance, 25. 
Ko remembrance 17 I Vague remembrance.... 



3. Formal statements concerning importance, 17. 
Not important in childhood 15 | Important in childhood. 

II. — Pemonal reaction aroused, 95. 



Was afraid 42 

Fascinated 17 

Feared something else 13 

Fear lingered 11 



Was not afraid 

Was afraid to tell . . . 

Enjoyed 

Wanted to run away 



III. — Sources of iiiformalton, 110. 



1. Social, 77. 

Children 26 

Stories told 24 

Servants 18 

School 4 

Games 3 

Parents 2 



2. Solitary, 33. 



Stories read . 

Pictures 

Imagination 



22 
9 
2 



IV. — Educational influences exerted, 43. 



1. Disbelief taught, 41. 

Parents 21 

Miscellaneous 18 

Teacher 2 



2. Belief taught, 2. 



Parents 



V. — A<j€, 44. 

1. Delinite statements 18 | 2. Indefinite statements 

VI. — Conception of ghosts, 339. 



26 



1. Appearance of, 158. 

Clothed in white 50 

Like human figure 19 

Shadowy 17 

Like dead persons 14 

With long arms or hands 11 

Like skeletons 8 

Vague 7 

With sepulchral voice 6 

Without substance 5 

Luminous 5 

Black 4 

Like animals 4 

Like fairies or spirits 4 

With lurid, hollow eyes 4 

2. Power of ghosts, 82. 
Catch, chase 26 



2. Power of ghosts, 82 — Continued. 

Cause fright 

Glide swiftly 

Appear and disappear 

Do all sorts of mysterious things 

Foretell death 

Injure 

3. Time of appearance, 55. 

In the dark and when alone 

Night 

Twilight 



20 
15 
9 
5 
4 
3 



36 
14 
5 



4. Places where they may be expected, 44. 



Graveyards 

Lonely places 

Bedrooms and attics. 
Haunted house 



19 
9 
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According to Louiso Maitland, it is ditliicult to attach any real iii.porlanco to tlio 
formal statcnicuts of tho ■writers as to their belief or disbelief as children in 
ghosts. 

Tho more or less vivid descriptions of fear in ninety-threo cases are the most 
important features of the study. 

In reply to the question, Is there a stage in tho development of children when 
they are prone to believe in and be frightened by debasing superstitions Miss Mait- 
land finds : 

First, that such a stage is clearly suggested; for while 58 did not believe or 
remember, 56 believed in ghosts or something similar, and 33 are doubtful as to 
what they did believe. 

Of the 171 writers, 34 per cent presumably had no fear, since they either disbe- 
lieved in ghosts or had no fear of them. Of the 66 per cent remaining, 60 per ciuit 
mention fear, showing that fear almost tini\'eraally accompanies the belic^f in giiosts. 

One remedy is distinctly pointed out by the 41 w^riters who say that disbelief was 
tauglit to them. A study of the sojirces of information affords ns another hint. 
Since we can not altogether prevent our children from hearing these superstitions 
from people who more or less believe in them, it would be a wise precaution to let 
theui hear tho truth at the same time. But more important perhaps than this is 
the suggestion contained in that part of these papers concerning a belief in other 
spirits, viz: That we may substitute hannless or even ennobling fancies in place of 
the baser sort. 

PECt;i.IAU AND EXCEPTIOXAI. IIILDriE.V. 

Dr. Bohauuou, of Clark University, gives the results of reports from 1,045 peculiar 
or exceptional childred — 613 girls and 432 boys. These reports come from answem 
to the following syllabus : ' 

If you desire to receive the syllabi of this school year, to cooperate in collecting 
data, and to receive the linal reports of the work, you are hereby respectfully 
invited; 

First. To think over your own childhood and consider if you were a striking illus- 
tration of anj'^ of the following types; and if so, describe your case. 

Second. Consider if you have any friends who would come into any of thi; classes 
below, and ask them to describe their own case. 

Third. If you have children of your own, or if you are a teacher, if anj' of your 
pupils, past or present, are strikingly exceptional, describe them. 

Fourth. If you are a college or normal instructor, explain very fully what ia 
wanted, and ask each pupil to describe one or more such cases in a composition, 
essay, or a theme in psychology. 

Fifth. State tho salient points concerning any exceptional children you ever lead 
of, whether fact or fiction, referring to the source if you can. 

The following are types suggested to select from, but any others will be welcome: 

1. P/t^sicaZ.— Exceptional beauty or ugliness; largeness or smallness ; any bodily 
deformity; conspicuous scars or traumatic lesions; defects of sense or limb, as dim- 
ness of vision or slightly under normal hearing, weakness of spine, legs, or arms, 
etc.; exceptional strength, agility, clumsiness or deftness, or gifts of sense; any 
other marked physical peculiarity. 

2. Psychical. — A child of exceptional courage or timidity; cleanliness or dirtiness; 
order or disorder; obedience or disobedience; truth telling or lying; cruelty or sym- 
pathy; selfishness or generosity; loquacity or silence ; frankness or secretiveness; 
buoyancy or despondency ; daintiness or gluttony ; a blase or otherwise spoiled child; 
a doubter, investigator, or critic ; a buffoon ; a restless, tickle scatter-brain or a tena- 
cious child; an ugly and ill-tempered child : a careless, easy-going or a fastidions 
chihl; an inquisitive, imaginative, or poetic child; a teaser or hector; a uervons 
child; a querulent, whining child; a dignified and self-poised child, or one Mho acts 
habitually with abandon. 

It is not a description of one or more of the above traits that is wanted, but an 
account of one or more individual cases where one trait or group of traits is so 
marked as to color the entire character of the child, to be known to all who s«je 
much of it, to therefore bear on the child's future career. 

N<.te in each case, if you can, whether the trait is hereditary; in which -oarent, 
how far back can it be traced, and how marked was it in the' ancestry? To thia 
point the greatest importance is attached, and it should receive special attention. 

Give, brietiy, specific acts or instances of the manifestation of the trait. 
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Stato how (>ach case has been treatetl at hx)mc and in school, and how yon think it 
shonltl be. 

Always describe each case with the greatest conciseness and with the greatest 
fidelity to fact. 

Always state :ige, sex, nationality, complexion, and temperament. 
Ahvays write on bnt one side of yonr paper. 
Begin every new case ou a new page. 

Write at the head of the tirst page of each case one or more words designating the 
type, as a dirty child, a precocious child, etc. 

There are 43 types of individuals of various ages represented in the answers, but 
nairly all are below the period of early manhood or womanhood. 

lu giving a statistical analysis of the results, the types were divided into three 
gi-onps baaed on the worth to the individual of the various peculiarities — (1) the 
atlvantageous, (2) the neutral, and (3) the disadvantageous peculiarities. 

In the advantageous peculiarities are found the tall, heavy, stout, strong, agile, 
deft, beautiful, clean, generous, sympathetic, buoyant, orderly, obtidient, courageous, 
and those having keen sense powers. 

In the nentral peculiarities are found the bnfl'oons, frank, loquacious, imaginative, 
inquisitive, dignilied, teasers, silent, and th« dainty. 

To the disadvantageous peculiarities belong the dirty, ill-tempered, small, timid, 
whining, disorderly, disobedient, cruel, gluttonous, selfish, those with sense defects, 
bodily weakness, ugly, nervous, deformed, si)oiled, birth-marked, liars, clumsy. 

From Table 23 it will be seen that the advantageous peculiarities are inherited 
more than twice as much (0.629) as the disadvantageoixs (0.281). 

Tablk 23. 



Tall 

Heavy 

Stout'. 

Stioug 

Agile 

Deit 

Keen senses and 
mental precocity. 

Beauty 

Clean' 

Generous 

Sympathetic 

Bnoyant 

Courageous 

Orderly 

Obedient 



Total . 



Buffoons 

Frank 

Loquacious . 
lufpiisitive. . 

Dignilied 

Silent 

Imaginative. 
Dainty 



Total. 



Small 

Det'oniied 

W 

Iservoiis 

Birthmarks 

Clumsy 

Bodily weakness . . - 
Mentiil. sense, and 
speech detect 



Inherited. 


From 
lather. 


From 
mother. 


From 
both 
parents. 


Not 
inherited. 


No infor- 
mation. 


jtal number 
f each type. 


m 




o 






0 


03 


OQ 


,a 
0 


0 




0 


tn 

0. 

n 




♦J 


m 


00 


Si 

0 


o 


3 


R 


o 


3 




C 

n 


5 




« 




M 


5 




0 


5 


pq 


H° 




12 


19 


1 


2 


3 


3 


1 


4 


2 


5 


7 










1 


1 


20 


1^ 

3 
6 
10 
4 


87 
4 
4 
5 
1 


50' 
7 
10 
15 
5 


5 
1 
2 

2 
2 


10 
2 
3 
3 


15 
3 
5 
5 
2 


6 

i" 


17 
2 
1 
2 
1 


23 
2 
1 
% 
2 


2 
2 
3 
4 


7 


9 
2 
3 
4 


.... 

2 


4 
1 
2 

"'2' 


4 
1 
2 
1 
4 


c 

2 
5 
5 
1 


18 

"3' 

2 
2 


24 
2 
8 
7 

3 


78 
10 
20 
23 
12 


5 


5 


10 

52 
40 
11 
20 
5 


2 

5 
2 
1 


'2 


4 


4 




4 








I 


3 


4 


4 


4 


8 


22 


10 
10 
5 
8 


42 
30 
6 

12 
3 


8 
7 

2 

3 


13 
9 
3 
3 


3 
4 
1 
5 


18 
14 
1 
6 


21 
18 
2 
11 


1 

4 
3 
3 


7 
8 
3 
3 


8 
12 
6 
6 


"2' 


10 
3 
3 


10 
3 
5 


9 
3 
2 
4 


4 
10 
2 
9 


13 
13 
4 
13 


75 
56 
20 
33 


2 


'2" 


2 

"2 
1 


4 








1 


1 


2 


1 


3 


1 


1 


2 


10 


4 
4 


2 
12 
4 


6 
16 
4 


2 
1 


2 
3 
1 


1 
1 


1 
6 
1 


2 
7 
1 


1 

2 


5 
2 


1 

7 
2 


2 
1 


3 
2 


5 
3 


3 
3 
1 


4 
] 
2 


7 
4 
3 


18 
23 
7 




































91 


179 


270 


28 


47 


75 


29 


71 


100 


27" 


41 


68 1 11 


34 


45 


40 


63 


112 


427 


4 


1 


5 


3 




3 


1 
2 




1 










1 


1 


5 




5 


11 


2 


4 


C 






2 


2 




2 






2 


i 


3 


9 


6 


7 


13 
9 
6 


2 


5 


7 


5 




3 












4 


6 


10 


23 


4 
2 


5 
4 


1 
1 
1 


1 
2 


2 
3 




.... 


4 


2 
1 


i' 


2 
2 


1 
1 


4 
2 


5 
3 


4 
1 


3 
3 


7 
4 


21 
13 


2 
1 


9 


11 
1 


7 
1 


8 
1 




2 


2 


1 




1 


1 
2 


4 
5 


5 
7 


2 
2 


5 


7 

3 


23 
11 


5 


.... 


G 


i" 


1 


2 


2 




2 


2 




2 


1 


1 


2 




\ 


7 


15 


20 


31 


57 


g 17 


26 


10 


6 


16 


8 


1 


9 


6 


17 


23 


20 


26 


46 


126 


9 

4 


15 
4 


24 
8 


4' 
1 


1 


5 
1 


4 
1 


7 
2 


11 
3 




3 




22 


34 
17 


41 

39 


ii 


1 

4 


1 
15 


66 
62 


5 
2 


10 
4 


15 
6 


2 


i" 


3 


7 


7 




3 


3 


2 


2 




17 


1 
1 




1 


i 


4 


5 




"2 


6 


8 




11 


14 


28 


1 


2 


3 


i" 


2 




1 


1 








9 


17 


26 




10 


17 


46 


3 
1 


3 


6 
1 


1 


1 
1 


2 


i' 


2 


3 


1 




1 


2 


2 


4 


2 


1 


3 
5 


13 
6 


4 


4 


8 


2 


1 


3 


1 


2 


3 








11 


8 


19 


2 


5 


7 


34 
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Dirty 

Temper 

Timirl 

Whining 

Disorderly .. 
Disobedient . 

. Cruel 

Selfish 

Gluttony 

Spoiled 



Total. 



GO , 60 126 



Total, three 
groups |177 l276 



From 
father. 



453 50 75 



From 
mother. 



33 22 



134 61 



119 



From 
both 
parents. 



5 2 

4 I i 

64 I 5 



180 40 



Xot 
inherited. 



10 15 I 95 llll 



No infor- 
mation. 



206 61 



52 92 ,112 162 274 130 



55 116 



144 274 





Inherited. 


Not inherited. 


No information. 


Total. 


Percentage which 
j inherits. 


Percentage frhich 
does not inherit. 


Percentage of no 
information. 


Number inheriting 
from lather. 


Number inheriting 
from mother. 


Number inheriting 
from both parents. 


Total. 


Percentage from 
father. 


Percentage from j 
mother. 


Group 1. 




























Boys 


91 


11 


49 


151 


. 602 


.074 


.331 


28 


29 


27 


84 


. 184 


. 102 




179 


34 


63 


278 


.643 


. 122 


.233 


47 


71 


41 


159 


. 169 


. 255 


Both 


270 


45 


112 


427 


.629 


. 104 


.265 


75 


100 


68 


243 


. 174 


. 233 


Oi-o%<p 2. 






























26 


6 


20 


52 


.500 


.115 


.384 


9 


10 


8 


27 


. 172 


. 1!)2 


Giils 


31 


17 


26 


74 


.424 


.219 


.354 


17 


6 


1 


24 


.232 


.083 


Both 


57 


23 


46 


126 


.456 


.176 


.368 


26 


16 


9 


51 


.208 


. 128 


Group 3. 






























GO 


95 


61 


215 


.278 


.437 


.283 


22 


22 


5 


49 


. 102 


. 102 


Oirls 


66 


111 


55 


232 


.284 


.478 


.238 


11 


42 


10 


63 


.047 


. 181 


Both 


126 


206 


116 


448 


.281 


.457 


.258 


33 


64 


15 


112 


.073 


. 142 


Totals of group-i 1. 




























S, and 3. 




























Boys 


177 


111 


130 


418 


.423 


.265 


.311 


59 


61 


40 


160 


. 141 


. 145 


Gills 


276 


161 


146 


583 


.473 


. 203 


.250 


75 


119 


52 


246 


. 125 


. 204 


Both 


453 


272 


276 


1,001 


.452 


. 271 


.275 


134 


180 


92 


408 


. 133 


. 178 


Group 4. a 




























Bovs 


64 


4 


27 


95 


.673 


.042 


.234 


19 


16 


15 


50 


.200 


. 168 


Gills 


110 


20 


36 


166 


.668 


. 120 


.228 


30 


41 


21 


92 


. 180 


.247 


Both 


174 


24 


63 


261 


.666 


.091 


.241 


49 


57 


36 


142 


. 187 


. 218 


Group 5. 




























Bovs 


24 


53 


28 


105 


.227 


.504 


.262 


12 


9 




21 


. 114 


.085 


Girls 


40 


84 


31 


155 


.2.58 


.541 


.200 


5 


23 


7 


35 


.032 


. 141 


Both 


64 


137 


59 


260 


. 246 


.526 


.226 


17 


32 


7 


56 


.065 


.123 



"2 p< 

Si? 



a Groups 4 and 5 aie obtained as elsewhere mentioned, from groups 1 and 3 bv omitting from 1 all 
but the large, the heavy, the t^U, the strong, the agile, and the beautiful, and hy omitting from 3 all 
but the ugly, the defcrmed, the nervous, the birth marked, the small, the bodily weak and those 
having sense or jueutal detects. ' "^""^c 
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YOLTHJ-U I. DKGKXERAC Y. 

According to Professor Lancaster, degeneration is "a gradual change of the struc- 
ture in which the organism becomes adapted to less varied and less complex con- 
ditions of life." In applying this term to man, Morel considers degeneration as a 
"morbid deviation from an original type." 

In the following investigation of degeneracy, G. E. Dawson,' Fellow in Clark 
Universitj^, gives the results of an examination of 60 juvenile delinquents. There 
Avere two groups, comprising 26 boys with an average age of 16 years. They were 
selected by the authorities of the institution as specimens of the following classes of 
oft'euders: Thieves, incendiaries, assaulters, sexual offenders, and general incor- 
rigibles. 

In the following tables, 24, 25, 26, 27, and 28, are given the results of Dawson's 
investigation. 

Tablk 24. — Showhif/ the vitality of f>3 juvenile delinquents, compaved with normal aver- 
ages at same aye. 



Number of cases 

Average age 

Height: 

Average centimeters 

Normal average (same age) a do. . 

Inferior io normal average by from 1 to 28 centimeters per cent 

Same as normal average do. . 

Superior to normal average by from 1 to 9 centimeters do.. 

Weight: 

Average kilograms 

Normal average (same age) a do. . 

Inferior to normal average by 1 to 22 kilograms per cent 

Same as normal average do. . 

Superior to normal average by I to 13 kilograms do.. 

Mean chest girth : 

Average chest girth centimeters 

Normal average (same age) 6 do. . 

Inferior to normal average by 1 to 15 centimeters per cent 

Same as normal average do. . 

Superior to normal average by 1 to 15 centimeters do. . 

Mean strength of grip : 

Average mean strength of grip kilograms 

Normal average (same age) do. . 

Inferior to normal average by 1.32 to 11.82 kilograms per cent 

Same as normal average do. . 

Superior to normal average by 1.18 to 15.18 kilograms do.. 

Mean reaction to pain : 

Average - kilograms 

Normal average (same age) do. . 

Less sensitive than normal average per cent 

Same as normal average do.. 

More sensitive than normal average do. . 



Groups. 



Boys. 

26 
15 

150 
159.9 
9: 



44.33 
50.26 
84 
4 

12 

74.8 
76. 56 
70 
4 

26 

25. 05 
25. 32 
56 
4 
4U 

5. 89 
9. 62 
4 
4 

92 



rtBowditch's Tables of Boston children: Twenty-second Annual Report, State Board of Health, 
Ma.ssacliusctts. 

i< Porter's Tables of St. Louis cbildren : Transactions of the Academy of Science of St. Louis, Vol. 
VI, No. 12. 
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Tarlk 2r^.—Sliou-ii)g cirafwfcrence of head and cephalic and facial hidicrs, compnvrd 

with normal standards. 



NumViei' of cases - 

Avprago ago 

Circunilerenee: ^ 

Average horizontal circumference centimeters.. 

Jsornial average (same age) a do.... 

Smaller than normal average by 1.7 to 5.2 centimeters per cent. . 

Same as normal average ; 

Larger than normal average by 1.3 to 4.3 centimeters do 

Cephalic index : 

Average index 

Normal average (same age) 6 - - - 

Lower than normal average Pci" cent.. 

Same as normal average 



Higher than normal average 



.do. 



DoUchoceplialic uo... 

Mesorephalic - 

Brachycephalic do . . . 

Facial in<ie.^ : 

Average index 

Normal average (same age) 6 -- 

Lower than normal average by 1.17 to 11.27 per cent per cent. 



Same a.s normal average. 



.do. 



Higher than normal average by 1.10 to 9.18 per cent do- • 

Exeeptionallv narrow face (below 6G) <lo.. 

Excei)tionaH'y broad face (above 77) do. . 



Groups. 
3o}'8. Giv\a. 



28 

15 

53.2 
54.7 
04 



80.01 
80.01 
50 
23 
27 
8 
42 
50 

76. 35 
73.62 
24 



a Quetelet's Anthropometric Tables. _ 

b Computed from Porter'a Table* of Measurements of St. Louis chililrcn. 

Takf.k 'I^.—Shnwiiu/ stiijmata accordiiuf to types of delitKptencxj ; also in comparison with 

normal >itandards. a 



Number of observations 

Plagioeejjhali 

Platycephali 

Scaphocephali 

Hydrocophali 

Asymmetrical face 

Prognathous jaws 

Large lower jaw 

Precocious wrinkles . . . 

Bad eruptions 

Large liirtlim.irks 

Asymmetrical ears 

Protnuling ears 

Deformed ]ialate 

Asymmetrical arms 

Woh feet 

"Pigeon-brea.st" 



Theft. 



Unchas- 
titv. 



Total stigmata 

Number per child 



Assault. 



5 [ 17 
1.2 3.4 



Incendi- 
arism. 



General 
incorri- 
gibility. 



24 



26 2G 
6 5 
2 2 
0 
0 

11 



5 = 
.5 68 



ia c 



2 :b 



23.0 
7.7 
3.8 
3.8 
30.8 
11.5 
26.9 
7.7 
15.4 
3.8 
26.9 
34.6 
38.6 
38.6 
3.8 
11. 5 



20. 0 
15.0 
6.0 

"e.'o" 

34.0 
29.0 



&19.0 



o Lonibroso: L'Homme Criminel, 2d Frencli ed., i>. 170. 
b Clouston : Xeicroses of Development. 
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Tahlk 27. — Showing Hcnfiortj find menial reactions, as compared with normal standards. 



Numbur of cases. 
Average ago 



SENSORY. 

Si -lit : 

Pel- cent (Icfoctivo among tlelinqiicnt cliildren. 
Per ceut defBCtive among normiU clnldreu a. . . 
Hearing : 

Per cent dofectivo among delinquent cliildren. 

I'er cent defective among normal cliildren 

Touch : 



&ronps. 



AveraM among delinquents millimeters.. 

Normal averagoc do 

Per cent having delicate touch, l.o or less 

Same as normal average per cent.. 

Per ceut having very dull toucli, 3 or more 



Attention : 

Delinquent average. 



Per cent superior tj) normal average. 
Per cent inferior to normal average. . 
Memory : 

Deiiuquont average 

Normal averaged 

Per cent superior to normal average. 
Per cent inferior to normal average . 
Association : 

Delinquent average 

Normal averagerf 

Per cent .superior to normal average. 
Per centinferior. to normal ayerage . . 



Boys 


Girla 


20 


20 


15 


16 




20 


18- 


•-"t 


23 

')•) o-y 


24 

21. 77 


2.4 


2. 3 


2. 2 


2 


12 


0 


32 


44 


32 


32 


78 

' elOO 


80 
ICO 


2i 


26 


76 


74 


99 


91 


100 


100 


G4 


30 


36 


04 


44 


113 


100 


100 


17 


50 


83 


44 



«T)r. G. M. TTcst's tests of Worcester sciiool children. — Am. Journal of Psj-cliology, \'<)1. IV 
Ninth grade pupils are taken as the standard. 
& Ueichard. Summarized by Oscar Chrisman, Pedagogical Seminary, A'ol. II, 
cMarro, Lombroso, and otliers. 

d From tests of Worcester school children, made by Dawson. 

ein each case the average of norma! children is taken as 100, and the delinquent average is reck, 
oned ui)on that basis. 

TahlI'I 28. — SlioH'hu/ parentage, surroundings, etc. 



PARENTAGE. 



Nationality : 

Irish 

American 

French Canadian. 

Negro 

Swedes 

Jews 

Englisli . 

Scotch 

]{n.-»sian 

Unknown 

Ocinipation : 

LaJ)orers 

Ped(lk-rs 

CU;rk 

Merchant 

None . 

Unknown 

Religion : 

Cath<dic . - - 

Protestant 

Hebrew: 

None 

Unknown 



Boys. Girls. 



PAHENTAQE— continued. 



Intemperate : 
Father .. 
Mother . 
Both .... 



.SURROUNDINGS. 



Poor home 

No home 

Belong to families in which there are 

delinquents 

Poor educaticmal advantages. . v 

Bad associates 



Boys. Girls. 



HABITS, ETC. 



No occupation (idle) 

Drink intoxicants of various kinds.. 
Use tobacco, especially cigarettes. . . 

Frequent bouses of prostitution 

Night walkers 

Been under arrest before present 
confinement 
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IXTKRPRETATIOX OF DEGEXKRaCY. 

Dawsou bolievcs that the foi'ejioinj; study of delinquent cliildron has tlcnionstrated 
a general deviation from tho physically and intellectually normal tyi)e. A deviation 
from till! morally normal tyi)e has, of course, under tlie circnmstances, been assniucd. 
Tho salient points of inferiority may be finally summarized as follows: 

1. Tliere was a tendency to sliorter statures, lighter weight, diminished strength 
in the muscles of the hands, and greater sensitiveness to pain. 

2. There was a tendency toward smaller heads, broader heads, and broader faces, 
tho type beirg, in general, that of lower races or of the infantile period of our own 
race. 

3. There were more physical anomalies than are found among normal persons, 
mainly in the direction of asymmetrical heads and faces, and deformed palates. 

4. There were more defects in sight and hearing, and a greater dullness in the 
sense of toncii, than are found among normal persons. 

5. The intellectual reactions were, in general, inferior to the normal. More spe- 
cifically this was the case in attention, memory, and association. 

COXCI.U.SIOX. 

In concluding, Dawsou thinks that the degeneracy found in these delinquent chil- 
dren must be interpreted mainly as the result of two forces: (1) a degenerative 
process at work in the drnnken stock from which the children are descended; and 
(2) bad surroundings which have developed tho process already inherited. Dawson 
says: "Their parents have undergone moditication in the direction of a less perfect 
physical structure and less highly developed physical powers. They have deviated, 
morbidly, from the type of their race and civilization." 

The First Five Huxdred Days ov a Child's Life.' 

The child whose history is here recorded was born of American parents while 
residing in Zurich, Switzerland. The father's ancestry is purely American, while the 
mother's is purely English. On the iiaternal side the families were agricultural, on 
tho maternal mechanical. The grandparents were of good health. The parents are 
physically strong and of sanguine temperament; both had university education, and 
were teachers before and after marriage. 

Tho child at birth was physically strong. His mother was his only nurse and con- 
stant companion. During the first sixteen months she was not absent from him more 
than half a dozen times during his waking hours. All the observations were made 
by his mother, Mrs. Winfield S. Hall. All the measurements were taken by his father, 
Dr. Winfield S. Hall. 

Table 29 gives a list of twenty-five measurements. The observations were made 
at the end of each mouth during the first year. 

Table 29. 



Measureiiieiits. 



Age in niontlia. 



'U'eislit Idlograras. . 

Hoiglit ceutiiucters . . 

Sittiug do 

Kuee do 

Girth : 

Head do 

Neck do 

Chest do.... 

Chest at ninth rih 

centinietera.. 

Abdomen do 

Hips do 

Upper arm do. . . 

Elbow do 



1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


11. 




12. 




15. 




18. 


3.95 


4 


52 


5 


0 


5 


40 


5 


90 


6. 


48 


7 


5 


8. 


30 


9. 


15 


10 


0 


10 


4 


10. 




11. 


1 


11.2 


5L5 


56 


0 


60 


5 


64 


3 


P5 


3 


67 


1 


69 


3 


70. 


0 


72 


0 


72. 


7 


73. 


5 


74. 


5 


77. 


5 


83.0 


36 0 i37 


0 


40 


0 


40 


5 


40 


5 


42. 


0 


44 


2 


45 




45 


0 


45 


0 


45. 


6 


40. 


0 


46. 


0 


48.0 


14.0 


15 


0 


15 


0 


15 


5 


16 


0 


16. 




17 


0 


17 


I 


19 


5 


19 


5 


19. 


5 


19. 


7 


21. 


0 


22.0 


38.5 


39 






4 


41 


5 


42. 


7 


43. 


3 14. 


1 


45. 


0 


45 


5 


46 


4 


47. 


3 


47. 


5 


48. 


3 


49.0 


19.7 


20 


5 


20 


5 


21 


6 


22 


I 


22. 


4 23 


0 


23. 


0 


23 


0 


23 


5 


24 


0 


24. 


0 


24. 


2 


24.5 


35. 7 36 


6 


37 


8 


39 


5 


43 


0 


43. 


0 


45 


0 


47 


0 


47 


0 


47. 


5 


■48 


0 


49. 


3 


49. 


3 


51.3 


35.2 


37 


2 


38 


0 


40 


0 


42 


4 


43. 


5 


45 


2 


47 


0 


47 


0 


47 


8 


48 


5 


49. 


5 


49. 


5 


52.0 


36.0 


37 


7 


38 


6 


39 


0 


40 


6 


44 


5 


46 


0 


47 


5 


48 


0 


49 


0 


50 


0 


50 


0 


50 


0 


50.0 


29.5 


32 


5 


32 


6 


36 


4 


37 


4 


38 


7 


39 


0 


42 


0 


43 


0 


45 


0 


46 


0 


46 


0 


47 


0 


48.8 


10.3 


10 


7 


11 


8 


12 


0 


13 


0 


13 


0 


13 


6 


14 


5 


15 


5 


15 


6 


15 


7 


15 


8 




7 


16.3 


10.0 


10 


9 


11 


0 


11 


0 


11 


6 


12 


7 


13 


0 


13 


2 


14 


0 


14 


0 


14 


0 


14 


3 


1- 

10 


0 


14.5 
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Age in mouths. 







2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


11. 


12. 


15. 


18. 


Girth — Continued. 




















































Forearm .centimeters. 


10 


3 


10 


8 


10.8 


11. 


9 


12. 


0 


12. 


7 


13. 


3 


13. 


5 


14.0 


14 


Q 


14.0 


14.7 


15 


•J 


15.5 


Wrist 


do.... 


7. 


5 


7. 


9 


7.9 


8. 


3 


o! 


0 


9! 


5 


9! 


7 


9. 


7 


9. 


8 


9. 


9 


10.0 


10.8 


11! 


5 


11.0 


Thigh 


do.... 


16. 


0 


18 


9 


20.6 


20. 


7 


21. 


8 


22 


0 


23 


2 


25 


0 


26. 


0 


26. 


3 


26. 5 


.■27.5 


28. 


3 


27.5 


Knee 


.do.... 


13 


0 


13 


2 


14.6 


14. 


6 


15 


9 


16 


5 


18 


3 


18 


5 


19. 


0 


19. 


0 


19.2 


20.5 


20. 




20.5 


Calf 


.do 


12. 


2 


12 


4 


13.8 


14. 


0 


15. 


1 


15 


7 


16 


9 


18. 


0 


18. 


0 


18. 


2 


18.5 


19.3 


20. 


I 


19.8 


Ankle 


.do.... 


9. 


0 


9 


4 


9.8 


10. 


0 


11. 


2 


11 


4 


12. 


1 


12. 


3 


12. 


5 


12. 


8 


13.2 


13.3 


13. 


7 


13.9 


Length : 


















































Head 


-do.... 


13 


0 


13 


5 


13.7 


13 


9 


15. 


2 


16 


0 


16 


0 




0 


16 




16. 


2 


16.3 


16.5 


17. 


0 


17.2 


Shoulder to 


elbow 
















































centimeters . . 


10 


6 


11 


0 


11.4 


12. 


0 


12 


1 


13 


0 


13 


5 


13 


7 


13 


7 


14. 


4 


15.0 


15.5 


15 


8 


16.5 


Elbow to tip. . . 


.do.... 


14 


0 


15 


3 


15.4 


16 


0 


17 


0 


17 


3 


17 


5 


17 


8 


19 


0 


19. 


0 


19.0 


19.3 


21 


0 


21.4 


Foot 


-do.... 


8 


1 


8 


6 


8.6 


9 


0 


9 


1 


9 


5 


10 


2 


10 


3 


10 


4 


10. 


4 


10.5 


11.2 


11 


7 


12.6 


Breadth: 




















































Head 


.do.... 


10 


0 


11 


0 


11.3 


11 


5 


11 


7 


12 


5 


12 


5 


13 


0 




3 


13. 


3 


13.3! 13.3 


13 


3 


13.3 


Shoulders 


.do.... 


12 


5 


13 


5 


14.5 


15 


0 


17 


2 


17 


7 


19 


0 


19 


5 




5 


20 


0 


20.4' 20.4 


20 


5 


20.7 




do.... 


■ 0 


5 


11 


5 


11.5 


12 


5 


13 


0 


13 


5 


14 


0 


15 


0 




0 


16 


0 


16.0, 16.0 

t 


16 


0 


16.0 



Tablk 30. 



-Data to use in a preliminary investigation of the question of changes in jyro- 
portions of the body daring infancy and early childhood. 



[Measurements in centimeters.] 



Grouping of measure- 
ments. 



WEIGHTS AND LENGTHS. 

Height: 

Standing 

Sitting 

Knee 

Length : 

Shouhler to elbow . . . 

Elbow to tip 

Foot 

Total 

Percentage series 

BODY GIRTHS. 

Chest 

Cbe.st at ninth rib 

Al)domen 

Hips 

Total 

Percentage series 

MUSCLE GIRTHS. 

Thigh 

Calf 

Upper arm 

Foroarin 

Total 

Percentage series 

Height standing: Per- 
centage series 

"Weight: Percentage se- 
ries 

Cube root of weight: Per- 
centage series 



Age in months. 



10.6 
14.0 
8. 1 



16.0 
12.2 
10.3 
10.3 



18.9 
12.4 
10.7 
10.8 



100.0 108. 7 
100.0 114.7 
100.0104.7 



60.5 
40.0 
15.0 

11.4 

15.4 
8.6 



64. 3i 65.3 
40.5' 40.5 
15.5, 16.0 



67.1 
42.0 
16.7 



12.0, 12.1 13.0 
1-6.0 17.0 17.3 
9.0 9.1 . 9.5 



69.3 
44.2 
17.0 

13.5 
17.5 
10.2 



9. 



70.0 72.0 
45.0' 45.0 
17. 5| 19.5 

13. 7i 13.7 
17.8, 19.0 
10.3; 10.4 



72.7 
45.0 
19.5 

14.4 
19.0 
10.4 



73.5 
45.6 
19.5 

15.0 
19.0 
10. 5 



150. 9 157. 3 160. 0 165. 6 171. 7 174. 3 179. 6181. 0,183. 1 
112. 5lll7. 2 119. 2|123. 4 128.0 130. 0 133. 7,134. 9 136. 



37.8' 39.5 
38.0 40.0 
38.6 39.0 
32.6, 36.4 



43.0 
42.4 
40.6 
37.4 



43.0 
43.5 
44. 5 
38.7 



45.0 47.0 47.0' 47.5 

45.2 47.0 47.0 47.8 

46.0 47.5 48.0 49.0 

39.0 42.0 43.0 45.0 



74.5 
46.0 
19.7 

15.5 
19.3 
11.2 



186.2 
138. 7 



48.0 49.3 
48.5 49.5 
50. O' 50.0 
46.0 46.0 



77.5, 83.0 
46.0 48.0 
21.0 22.0 



15.8 
21.0 
11.7 



16.5 
21.4 
12.6 



193. 0 203. 6 
143.8il51.4 



49.3 51.3 

49.5 52.0 

50.0 50.0 

47. 0 48. 8 



147. 0 154. 9 163. 4'lC9. 7 175. 2 183. 5 185. 0 189. 3 192. 5 194. 8 195. 8 202. 1 
107. 8 113. 5 119. 8 124. 4 128. 5 134. 5 135. 7 138. 8 141. 2 142. 8 143. 6,148. 2 



20.6! 

13.8' 14.0 
11.8 12.0 
10.81 11.9 



20.71 21.8 
15. 1 
13.0 



2116, 



57. O; 58.0 
. 5,120. 1 



117. 5124.1 
126.0,136.7 



12.0 



22.0 23.2' 25.0 26.0 26.3 

15.7 ■ 

13.0 



61.9 63 4 
126. 9 130. 0 



126. 8 130, 
149.3 



108.2 111.0114.3 



.2 
173.2 
120.1 



26.5; 27.5 

16.9: 18.0 18. Oi 18.2, 18.5 19.3 

13.6 14.5 15.51 15.6' 15.7 15.8 

13. 3i 13. jj 14.0: 14. o! 14.0 14.7 



67.0' 71.0 73.5' 74. l} 74. 7l 77.3 
137. 3 145. 5 149. 8 151. 9,153. 0il58. 4 



134. 6jl36. 0 139. 8jl41. 2,142. 7144. 7 
191. 6 210. 1 231. 6 253. l'263. 2,266. 1 




1.50. 5 161. 2 
281.0 281.0 



124. 1 128. 1132. 3 130. 3,138. 1138. 6 141. 1 141. 1 
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LAWS OK tiltOAVni. 

1. The waro theory of <>Towth, iilrciuly demonstrated for childrru and yoiilh.s 
of S(diool age, is well illustrated in the course of anycurveon t he jilato. The curve 
for mnsrle girths, for example, presents crests, at 3, 5, 8, and lo months, and indicates 
periods of accelerated growth from the first to third mnntb, fourth to lifth monlli, 
sixth to eighth month, and eleventh to fifteenth month; and periods of retarded 
growth, from third to fourth month, fifth to sixth mouth, eighth to eleventh month, 
and fifteenth to eighteenth month, or four periods of accelerated growth, followed 
by a like nnmber of periods of retarded growth. 



Showivg course of increase in lengths, girths, and ireiglits. 



Per 
Cent 


A^e in Months. 


1 


2 


3 


4 


s 


6 


7 


d 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


270 






































260 






































250 






































240 






































230 






































220 






































210 






































200 




















































1 
























180 






































170 






































1^0 
























^ 




Girl 










150 






























• 




oof 




140 
















A' 


' h 




Stan 








- 


ube 


130 






























— of 




ttrts: 




120 










■1 


i 


























110 






































100 





































All the other curves show waves, though in a less marked degree than in the one 
just cited. 

2. To test the relations of vertical to lateral dimensions — as cited above, under ''a 
law of proportion of the human body" — is the principal purpose of this investiga- 
tion. 

Of the six curves traced, two represent vertical dimensions, heights and lengths, 
and heights standing; two represent lateral dimensions— body girths and muscle 
girths, while two represent mass— weight and cube root of weight. If the theory 
of tho reci'procal relation of vertical and lateral dimensions is tenable, then wo 
should expect: (1) That related curves will be parallel. (2) That in two reciprocal 
curves the periods of acceleration in one curve correspond with the periods of " 
retardation in the other. 
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Now, fho curves representing height standing and heiglits and lengths are related 
curves, because both represent vertical dimensions. If one follows their course from 
the first to the eighteenth month, one will find that they are remarkably parallel, 
i. 0., that a period of acceleration in ono corresponds to a period of accelera.tiou in 
the other. 

Let us inspect the other pair of related curves which represent lateral dimensions, 
i. 0., the curves of miisclo girths and of body girths. 

Attention has already beea called to the fact that the crests of the muscle girth 
curves occur in the third,* fifth, eighth, and fifteenth mouths. Inspection of the 
body girths curve shows that its crests occur in the second, fifth, eighth, and fifteenth 
months. The alight discrepancy is of less moment thxiii the lack of panxllelism 
between the curves between fifteenth and eighteenth months. One curve shows a 
marked retardation of the rate of increase of the muscle girths, while the other 
shows only a slight retardation of the rate of increase of body girths. But this 
difference is easily accounted for. Between the fifteenth and eighteenth mouths 
the child suffered from a moderately severe attack of whooping cough. There 
was no increase in weight during tliese three months, but there was considerable 
increase in height and lengths. This combination must be accompanied by a 
decrease in girths. Now, a decrease in girth of arm or leg would siguify a con- 
sumption of reserve fat, while a decrease of chest and abdomen measurements 
might signify a decrease in the rate of growth, or even of the nutrition and efiScieucy 
of the vital organs lodged in the body cavities. One would expect that if the girths 
must decrease, the muscle girths would be first to sufier. The chart shows that 
such is the case, and the loss of weight through consumption of fat from arms 
ami legs, was compensated by the increase iu the length of arms and legs. We are 
more than justified iu affirming the conclusion that related curves are parallel, or 
we may formulate the following laws of growth: 

(rt) The vertebral column and all of the long bones of the body are subjected to 
simultaneous accelerations and retardations of growth. 

(/)) The girths of the body and of the arms and lags are subjected to simultaneous 
acceleration and retardation of growth. 

(c) The acceleration and retardation of growth are more sharply accentuated in 
the muscle girths than in the body girths. 

Let us now examine the tenablencss of the second a priori proposition, that "in 
two reciprocal curves the periods of acceleration in one curve correspond with the 
periods of retardation in the other." Ajiy curve representing vertical dimensions is 
reciprocal to any curve representing lateral dimensions. One may make four com- 
binatioua of reciprocal curves: (1) Muscle girth is reciprocal to height standing, 
and (2) to heights and lengths; (3) body girths is reciprocal to height standing, and 
(4) to heights and lengths. The proportion maybe most concisely and effectually 
tested by tabula.tiug the position of the crests of the waves of growth: 

Localton of cresis of reciprocal curves. 



Months. 



Musclo girths 

Height standing 

liwly girths 

Heights aud leiigtlis. 



The scarcely noticeable crest at the twelfth montli iu height standing aud in 
related curve, heighths and lengths, may be omitted from the table, though its 
presence is rather confirmatory. This table, according to Plall, demonstrates beyond 
a reasonable doubt that in any pair of reciprocal curves the crests of one alternate in 
time with the crests of the other; or that the periods of accelerated growth iu one 
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(limeiision of the hody alternate with periods of accelerated growth in tbo other 
dimensions. To tho laws of growth formulated above we may add the following: 

(d) When the vertebral column and all of tlie long bones of the body are nndiT- 
going an acceleration of their rate of growtb, the body girths and muscle girths are 
undergoing a retardation of their rate of growth. 

(e) Conversely, when the lateral dimensions of the body are undergoing an accele- 
ration, the vertical dimension undergoes a retardation of its rate of growth. 

But what is the relation of weight (rather the cube root of weight) to these linear 
dimensions? It is evident that the weight can not vary with the vertical dimension 
of a body when the lateral dimensions are varying at a rate different from that of 
the vertical dimension, though in the same direction. The weight of a body of 
varying dimensions varies as the product of the dimensions. In a graphic repre- 
sentation the curve of the cube root of the weight would be parallel to a curve 
representing the mean between reciprocal carves. If, for example, one traces a 
curve which is mean between muscle girths and height standing, this curve will 
represent the product of the lateral by the vertical dimensions. This curve pre- 
sents a remarkable parallelism to the curve representing the cube root of the weight. 

To the laws of growth formulated above wo may add : 

(/) The weight varies as the product of the vertical and lateral dimensions. 
((/) The curve representing weight presents less marked waves than do the curves 
representing vertical or lateral dimensions. 

SENSES. 

The perception of light is the first step in the development of the sense of sight. 

The perception of the light reflected from bright-colored objects is the second 
step in the development of sight. 

Tho gradual development of the power of directing the eyes upon objects (fixa- 
tion) indicates the course of the development of the A'isual perception of objects, 
because fixation of the eyes is, in all animals capable of binocular vision, accom- 
plished by an associated coordination of the voluntary muscles which direct the 
eyes and of the involuntary ciliary muscles which cause the focussing of the rays of 
light upon the retina. The coordination just cited is inherent; there is therefore 
no reasonable doubt that the formation of a clear image of an object upon the retina 
is coincident with the convergence of the eyes upon the object. The physical per- 
ception of objects can not precede the formation of their image upon the retina — i. e. 
can not precede fixation of the eyes upon objects 

The time when visual perception becomes relatively clear precedes the following 
of moving objects by the eyes, because this act is a voluntary one, and tlie child 
can not will to follow the motions of an object which it does not perceive. 

Having established these two propositions, visual perce^Jtion can not precede fixa- 
tion ; visual perception must jirecede the following of moving objects b3' the eyes, 
it remains only to establish the dates when these two things were observed, and we 
shall have the limits between which visual perceptions of objects developed. 

p-ixation is definitely observed first on the twenty-eighth day. 

Voluntarily following a moving object was first noted on the thirty-second day. 

Therefore, in this child, a clear visual perception of objects was established in the 
fiftlx week. 

The differentiation and recognition of form begins earlier and develops much more 
rapidly tban the differentiation and recognition of color. 

Sensitiveness to vibrations of the air was manifested on the first day. 

Differentiation of the character of sounds, whether agreeable or otherwise, pre- 
cedes the recognition of sounds. 

The attention is held much more closely when two senses are affected than when 
only one is affected. 

EMOTIONS. 

Fear and anger, the animal emotions, were very early exhibited. 
Affection and sympathy, the higher emotions, were much later developed. 
Compassion, one of the highest emotions, did not appear until near the close of 
the five hundred days. 
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J ear hemg in every case allayed or dispelled, came to he seldom exhibited. 
Uulbiirsts of anger, beingiu no case allowed to avail anvthiug, were verv iufrequeut. 
bymputhy and atiection, being always encouraged," grew rapidly and became 
liabitual. o ) o I J 

There is a striking correspondence, in order of events and coincidence of time, 
between observations in Preyers child and this child, given in the following table: 

Table 31. 



Observations. 



The child sees Iiia own image in the mirror 
The child laughs at his image in the mirror 

The child looks at au image and then torus to find the real obiect"! 

The child gra«i)s at his image in the mirror 

The chiW looks at his imago, then turns the muror to tind the chiid!! 

The cliihl licks his image 

The child make^s grimaces as he looks into the luiiTor . . . . . . . . . . . . .. . 



Baby Preyer. 


Baby Hall. 


"Week. 


Bay. 


Week. 


Day. 


17 


113 


17 


112 


17 


116 


17 


113 


2i 




24 


167 


35 




34 


235 


57 




49 


343 


61 




61 


420 


67 




62 


428 



INTKLLKCT. 

In Baby Hall the powers of the intellect appeared in the following order: Atten- 
tion (32), memory (34), volition (52), somatic consciousness (69), i)or3isteuee (119), 
imitation (220). representative imitation (283), egoism proper (254), reason (287), 
active imagination (427). 

Attention, memory, volition, and somatic consciousness, the powers which are 
shared by the lower animals, were lirst developed. 

Persistence, imitation, egoism proper, and representative imagination, which are 
shared by the higher animals, were not developed. 

Active imagination and reason, the essentially human powers, were last developed. 

In the child's relations with the mirror he first simply looked at his reflection, as 
birds do. He next sbowed fear of it, as do many of the higher animals. He then 
grasped at it with his hands, as cats strike at reiiections with the paw. Later he 
looked behind the glass to find the object, as cats and monkeys have been known to 
do. But on the four hundred and twentieth day he doliljcrately turned the glass at 
ditferent angles to obtain required reflections, au intelligence not possessed by any 
animal other than man. 

A definite idea of number, as far as two, had been develoi)ed by the sixty-ninth 
week. 

COXCLUSIONS AS TO LANGUAGE. 



The first language of the child was the primitive language of the species and 
consisted of sounds and signs. This language expressed elementary physical needs, 
and the lower order of jtsychical states — emotions. Every expression of this lan- 
guage would be perfectly understood by every adult member of the sjiecies. 

The second language of the child — that of the first three months of articulate 
speech (two hundred and twenty-third day to three hundred and fourteenth day) — 
was au interjectional, onomatopoetic race-language. Of the vocabulary of this 
language, 83 per cent consisted of words having duplicated syllables, 33 per cent 
consisted of interjections, and 33 per cent of onomatopoetic words. With the 
exception of the word "kitty," acquired on the last day of the period, the whole 
vocabulary would probably be intelligible, when used by a child, to any adult 
member of the teutonic branch of the race. 

The third language of the child was the vernacular language of the mother. The 
vowel sounds were introduced in the following order: i, oo, ii, I, e, 6, do, a, o, a, a, e, 
oi, ow, fi. The consonant sounds were introduced in the following order: b, p, t, k, 
sh, g, d, m, s, z, u, y, r, f, ch, 1, ng, w, j. The consonant sounds not used were : v, th, 
(asp.), th (voc), wh, and zh. 

During the eighth, ninth, tenth, and eleventh months there were more vowels 
than con^sonants in use. During the twelfth and thirteenth months there were as 
many consonants as vowels in use. During the remaining time the consonants were 
more numerous than the vowels. 

As to fretiueucy of use in new syllables the vowels take the following order: 0, i, 
3, d, u, i, do, a, a, a, c, d, a, do, oi, u. 

As to frequency of use in new syllables the consonants take the following order: 
b, n, t, k, p, m, w, d, v, f, s, sh, h, g, ug, z, r, 1, ch, j. 
ED 98 84 
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As to frequency of use as initial soumls tlie letters take the following oriU'r: 1), k, 
p, t, f. (1, m, h, n. g, y, s, sh, ii, u, ch, i, d, ff, e, r. a, o, j, fi. 

Elenieiitarv sounds ^ve^e acquired rapidly during the eighth to fourteenth months 
and slowly during the remaining part of the jieriod. 

Words Avere acquired slowly during the eighth to fourteenth months and rapidly 
in the lifteenth, sixteenth, and seventeenth months. The rate of devehqinicnt of 
this chilli's language has undergone alternating acceltaations and retardalious. 
The accelerations are gra2)hically expressed in the wave crests in tlic cur\ e of acqui- 
sition. (Sec chart. ^ 

Chart showing the acqnisilion of words and their f/rammatical distribnlioii. 




From tlie heginning of the eleventh month to the five hundredth day there are 
nearly seven (6^) lunar months. During this period there were seven crests in the 
curve of acquisition of words. The seven periods of acceleration are so distributed 
as to fall one within eacli lunar month. 
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Tablk 32. — Showing the acqu'mlion of words and iheir (jrammaiical dislribiition. 





Eighth, ninth, and 
tenth mouths. 


Eleventh month. 


Twelfth month. 


Thirteenth month. 


^ Words acquired. 


Total to date. 


Per cent. 


Words acquired. 


Total to date. 


Per cent. 


Words acquired, j 


Total to date. 


Per cent. 


Words acquired. 


Total to date. 


Per cent. 


Voc'ilmlurv 
Inter ject ions 


3 
2 
1 


3 
2 
1 


100 
GO 
33 


9 


12 
2 
9 
1 


100 
16. G 
75 
8.3 


12 
1 

10 
1 


24 
3 

19 
2 


100 
12.5 
79.2 
8.3 


14 
1 

11 
1 


38 
4 

30 
3 


100 

10.5 

79 
7.9 
2.6 


ICCouus 


8 
1 
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Fourteenth month. 


Fifteenth month. 


Sixteenth month. 


Seventeenth 
mouth. 


Words acquired. 


Total to date. 


Per cent. 


Words acquired. 


Total to date. 


Per cent. 


Words acquired. 


Total to date. 


P 

a 
o 

tH 

s 

100 
2 
71 
14 
8.5 
2.5 
.5 

1 


IS 

5< 

a 
rt 

'S 
s~> 
o 

^_ 

33 
1 

15 
9 
3 


<a 
Is 

o 

o 
ri 

232 
5 

156 
37 
20 
5 
5 
3 
1 


a 
o 
u 
o 

fxl 

100 

2.2 
67.2 
16 
8.6 
2.2 
2.2 
1.3 
.4 


■Vocabulary 


20 


58 
4 

44 
0 
3 
1 


100 
6.9 

70 

10.3 
5. 1 
1.7 


48 


100 
4 
84 
8 
7 
3 


100 
3.7 
79.3 
7.5 
6.7 
2.8 


93 


199 
4 
141 
28 
17 
5 
1 
2 

i 


^'^c^bs 

Adjectives 


14 
3 
2 
1 


40 
2 
4 

2 


-57- 
2) 
10 
2 
1 
2 

1 




4 
1 









































Ciiii.DUEx's Purposes. 



In order to learn something of chiUlreu's interests in plants, Kathorine A. Chandler,' 
of Lciaud Stanford, jr., University, California, sent ont the following test to several 
liublic schools: " Jolin's father gave him a piece of gronnd for a garden, and said 
he might plant three plants. Gnes.s what he planted. Why? " 

The answers rctnrned show clearly the children's motives in planting, and are 
considered from that standpoint. Thcro were received from the hoys 232 papers, and 
from the girls 200 papers, the anthors all ranging in ages from 8 to 15 years. The 
papers came from both city and farming distric ts. 

The papers were collected under two main heads, "materialistic" and "ipsthetic" 
according to the children's pnrposes in planting. Materialistic included all food 
l)rodncts'; lesthetic included plants esteemed for their flowers. The term garden 
may have increased the •'materialists" among the country children, suggesting 
spring ijreparation for vegetables. 

The boys sliow a strongly increasing idea of the value of material things, 50 per 
ceut at 8 years becoming 75 per cent at 15. 

The girls show less interest in material things, 16 per cent at 8 years reaching 56 
per ceirt at 15, due perhaps to the fact that boys are given to understand that they 
must earn their living, making them more on the lookout for the value of things. 

^Esthetic purposes are just the reverse of materialistic. AVhile 50 per ceut of the 
boys at 8 plant for the sake of flowers, only 25 per cent at 15 express a desire for the 
beautiful. At all ages, the girls are stronger in admiring the a-sthetic; 54 per cent 
at 8 years decreasing only to 44 per cent at 15. 

~ 'Child Study Monthly, Sei)tember, 1897. 
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Tablk 33. — Materialistic. 
[The numbers indicate per cent; blanks indicate no per cent.] 



8 years. 9 years. 



Food for persons : 

Boys 

Girls 

Food for animals : 

Boys • 

Girls 

Sell vegetables, fruits, or 
flowers : 

Boys 

Girls 

Help ])aicnt: 

Bovs 

Girls 

Give away: 

Bovs : 

Girls 

Miscellaneous : 

Bovs 

Girls 



20 



10 years. 



11 years. 



12 years. 



13 years. 



14 J ears. 



15 j'ears. 



Under the six groupings in the above table the boys show more interest in food 
products; more of them than the girls give reasons for choosing certain vegetables. 

Tabi-e S'l.—J'Jsthetical. 
[Numbers indicate per cent; blanks indicate no per cent.] 



Liked flowers : 

Boys 

Girls 

Beauty : 

Boys 

Girls 

Fragrance : 

Boys 

Girls 

Others liked them : 

Boys 

Girls 

Give away : 

Bovs 

Girls 

Miscell'ineous : 

Boys 

Girls 



8 years. 9 years. 10 years. 11 years. 12 years. 13 years. 14 years. 15 years 



Under the six groupings of festhetical purpose in Table 34, "beauty" has tlie 
greatest number of admirers. Color is the only element of beauty mentioned. 

Table 35. — Altruistic. 

[Numbers indicate per cent; blanks indicate no per cent.] 





8 years. 


9 years. 


10 years. 


11 years. 


12 years. 


13 years 


14 years. 


15 years. 


Massing of altruistic ele- 
ments : 

Girls 


20 


36 


10 
33 


13 
28 


14 

28 


36 
24 


20 
68 


10 

53 



Combining the "food for animals," "help parents," and "give away" of the 
aesthetic group, we have Table 35, above, giving the altruistic purpose. This is 
much stronger in the girls than the boys. 
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Imitation in Ciiildrkn. 



By workinfif over the results of E. 11. Kussell s book on imitation, Caroline Frear ' 
gives results showing the trends and age tendencies iu imitation by children. The 
following chart shows whom the child imitates: 



Per Cent 
WO 

90 

80 

70 

60 

50 

40 

30 

20 

10 


































Adult. 






















































































































































Anima.1. 




















AGE. > 


a 


3 




t ,5 


6 




i 


? i 


1 1 


0 1 


1 12 



There is a small per cent of imitation of things, as an engine. As will be seen, 
imitation of adults is much iu excess of imitation of other children or animals. The 
imitation of adults increases with years. In another chart Miss Frear shows three 
kinds of imitative activity : Direct, playing, and imitation with an anxious purpose. 
Direct imitating is more immediate, is impulsive. Playiug imitation is dramatic, 
like playing horse; it increases wdth age, while direct imitation decreases. 

In another chart is shown with whom the child plays. The tendency to play with 
the adult is noteworthy during the first year, after which for two or three years he 
is satisfied to play with himself. Then this decreases, and play with other children 
increases rapidly as the social instinct develops. In other charts it is shown what 
children imitate, as action, speech, or sound. The preponderance of imitation of 
action over that of speech is shown in early years. Speech develops in connection 
with action. 

Blushing. 

The following data as to blushing are given by G. E. Partridge,' of Clark Univer- 
sity. A syllabus sent out by Dr. Hall had, among other (xuestions, these: 

How do you know you are going to blush? Where is it first felt? Do you feel it 
in hands, arms, limbs, neck, chest f 

Are there attendant tweaks, tingles, twinges, or other sensations elsewhere, or any 
reactions of pallor or chill? 

Describe spontaneous flashes iu any part of the body as when aloue. 

Teasing to make others blusli. 

Describe your own blushing habits and those of your friends. 

Tlio results upon which the .study is based came from the State Noruuil S'^hool at 
Trenton, N. J. 

Blushing is distinguished from flushing; blushing is use for the phenomenon as 
observed iu others. There are 120 cases (36 males, 84 females) of blushing. The 
age is given in 60 cases : 2, six years ; 2, nine ; 4, ten ; 5, eleven ; 8, twelve ; 2, thirteen ; 
2, fourteen; 11, fifteen; 8, sixteen; 7, seventeen; 8, eighteen; 3, nineteen. 



=The Fed. Seminary, April, 1897. 
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There appears to be no imifonuity in manner of blusliing; in some it appears i:i a 
small spot and spreads in all directions, or spreads upward only ; in some downward, 
appearing (m the neck last. 

The causes of blnshing were teasing (nsually about the other sex), 32; told to blus-b, 
or not to, or told that they are blushing, 18; reciting, 13; spoken to, «; looked at, (>; 
a certain name mentioned, 5; talking, 4; mistake, 4, etc. 

The frequency iu which the mention of a blush jiroduces it is to be noted. The 
fear of being seen blushing increases it, hence one does not blush so readily in the 
dark. 

Flushing was felt iu 134 cases, all but four or live of which are of females ranging 
iu age from 17 to 22 years. 

The most important warnings and preliminary symptoms of a flush arc: Treniors, 
a "feeling" near the waist; weak in the limbs; tremor which passes from the feet to 
the head; a feeling, swelling, pressure, trembling, warmth, a weight, beating in the 
ckest, warm wave from feet upward; heart seems to stop, then beats more rapidly; 
quivering of the heart; blood rushes upward; hot glow all over; nervous flush or 
feeling; cold all over, then A^ery warm ; feel uncomfortable; dizzy; " quickening'' of 
blood all over the body; tingling in toes and fingers; something rises in the throat; 
eyes smart; ringing in the ears; face prickles; pressure inside the head. 

Symptoms most physical were self-consciousne.ss ; feeling as if being ]ook<-d at;" 
"feel foolish;" "confused;" "feel as if I were going to blush." 

There is more in a blush than a mere hypersemia of the surface.; there is a dis- 
turbance of the vaso-motor functions and emotions. 

In flashing, the feelings, flashes, and tremors pass upward, but in blu.shing the 
actual redness has no definite course of spreading. Paget, a distinguished gyne- 
cologist, in making notes for Darwin in regard to the extent of blushing, showed 
that"iclual redness is confined to face and neck, occasionally appearingin the hands. 

As t^) diffused waves and flashes, an increased flow of blood to the brain is accom- 
panied by arterial contraction iu other parts of the body; then, as the blush sub- 
sides, there is a redistribution of blood iu the surface of other parts of the body, with 
tingling, prickling, and often sweating. 

In regard to reactions, chill is mentioned 27 times; prespiration, 8; weakness, 8; 
pallor, 7; headache, 3, etc. 

Campbell thinks that nine-tenths of all blushes are from a feeling of shyness, and 
that they are unnatural and morbid. But an infant does not blush ; he may turn red 
from anger or other causes. It is not until the age of 3 or 4 that children begin 
to blush; still, children much younger than 3 ochibit shyness. Mosu evidence 
seems to show that fear underlies mostof blushing; the presence of the feeling o^" 
dread, the palpitation of the heart, tlie impulse to escape or to hide, and the shock 
tend to confirm this view. 

Blushing increases at puberty; it is much more common among girls than boys; 
with women than men, and remains to a greater agp iu women, as Darwin has 
shown. Blushing seems to be a relic of ancestral sex fear. 

A Study of Fkars. 

This study of fears, by President G. Stanley Hall,' is based upon the returns iu 
answer to the following syllabus: 

SYLLABUS. 

1. Fears of celestial phenomena, as, e. g., of wind.s, storms, thunder .and lightning, 
heavenly bodies, meteors, sky falling, cloud, mist, fog, and cloud forms; end of the 
world and attendant phenomena; nightand darkness, eclipse ; moon breaking ; that 
the sun may not rise; peculiar sky colors, northern lights, excessive heat and cold, 
loss of orientation and points of compass. 

2. Special inanimate ol)jects, as lire and conflagration; water, drowning, and wash- 
ing or being washed ; punishment and its instruments, and things and places asso- 
ciated with it ; falling and of high places ; uncanny jilaces, as caves, ravines, gorges. 



'A study of fears, reprinted from the American Journal of Psychology, Vol. VHI, 
Ko. 2. 
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forest gloom, high hills niul solitude generally, and getting lost or shut up; guus aud 
■weapons! ; points, sharp edges, very narrow or wida open spaces; dirt on garmentg 
or skin, and contact generally ; vehicles and riding. 

3. Living things, self-moving things generally ;%ig eyes, mouth, teeth; dog, cat, 
snakes, pigs, rats and mice, spiders, bugs and beetles, toads, etc. ; sight of blood, rob- 
bers and burglars, strangers, society and bashfnlness; fear of being laughed at, 
talked of, or being ridiculous; shyness of opposite sex; fear of fighting; cowardice, 
poltroonery, suspiciousness. 

■1. Disease, dying, death; loss of friends, position, fortune, beauty, or of health gen- 
erally ; heart disease, cancers, fits, consumption, starvation, fear of prevalent diseases, 
or of those read of. 

5. Fears of the supernatural, e. g., ghosts, spirits, witches, fairies, dragons, or myth- 
ological monsters; dream fears, conscience fears, as of having committed unpardon- 
able sins; punishments speci.ally incurred or sent from heaven, loss of soul and uext- 
Avorld fears geuei-ally, fears of sin or impurity. 

6. Describe any sudden experience you have felt or observed, and whether involv- 
ing only distinct surprise or being intense enough to cause real shock, start, or aston- 
ishment, with details of cause, effects, and their permanence ; terrors, without danger 
or cause other than an hereditary or a traumatic disposition to timidity. 

7. In each case state order and age of fears, how long they lasted, how intense 
they were, what acts they prompted, and educational good or bad effects; was sleep 
affected? State specific symptoms, starting, paleness or sweat, urinations, rigidity, 
cramps, horripilations and "creepy, crawling" feelings, nausea, weakness, fainting, 
flight; causes, treatment, and cures. 

This syllabus is drawn up by the undersigned, and is sent to yon with the request 
that you will read it carefully item by item, and (1) jot down at once in the easiest 
form of notes whatever each iiaragraph or phrase recalls of your own childish fears; 
(2) that if you are a parent you will add to this any observations this paper may 
suggest or recall on your own chiklren (it may aid you if you keep a "life book" or 
memoranda in any form about them); (3) that if you are a teacher, you will read 
this paper to your class, write it on the board, or give it to individual pupils (of 
upper grammar or high school grades) and ask them to write as an exercise in com- 
position (setting apart an hour, or asking for out of-school work) an account of their 
own early or present fears ; (4) if you are a ncu'mal-school principal or teacher of 
psychology, you may connect it with the class work in the study of feelings or 
emotions; (5) if you are a principal or superintendent, yon can assign the work to 
some teacher or advanced pupil to collect the data. All returns may be anonymous 
if preferred, but age, sex, and nationality must be stated in every case. 

Returns may be sent direct to the undersigned, or, if preferred, may be studied by 
you, and will make the best of material for a lesson in psychology, for a discussion 
in a meeting of teachers or mothers, or an address, or an article for the press. When 
you are entirely done with the material thus gathered and used, send it to the 
undersigned. G. Stanley Haix. 

The data for the first tabulation consisted of the records of the chief fears of 1,701 
people, mostly under 23 years of age, gathered in ditierent places, and 386 supple- 
mentary reports. 

The 1,701 persons described 6,456 fears, which are grouped as follows, according to 
the objects feared: 

Table 36. 



Celestial phenomena. 

Thunder and lightning 603 

High wind 143 

Cyclones 67 



Clouds and their forms 

Meteors 

Northern lights 

Comets 

Fog 

Storms 



Extreme hot weather. 
Extreme cold weatlicr 

Total 



.44 
34 
2.5 
18 
16 
14 



Eclipses 



10 



996 



Darkness 432 

Ghosts 203 

Dream fears 109 

Solitude 55 

Total 799 

Animals : 

Reptiles 483 

Domestic auimals 

Wild animals 

Insects 

Rats and mice 

Cats and dogs 

Birds 



268 

206 

203 

196 

79 

51 

Total 1, 486 
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Table 36 — Continued. 



Fire 

Water. . . 
Drownin' 



20.5 
57 



Total 



627 



Strange person.s 436 

Robbers 1>">3 



Total 



Death.. 

Disease 



589 

299 
241 



Total 540 



It appears from Table 36 that tliunderstorms are feared the most; then reptiles fol- 
low ; then strangers and darkness very close; tlieu fire, death, and domestic animals, 
etc. 

Selecting from the returns the 1,106 Avcll-described fears of 500 boys and the 1,765 
fears of 500 girls on the 28 topics, we have Table 37, which follows, showing the 
effect of sex : 

Tabi.k 37. 



Thunder and lightniii 

Per-sons 

Keptiles 

Darkness 

Death 

Doinustic animals 

Kats aud mice 

Insects 

Ghosts 

Wind 

End of world 

Water 

Kobhors 

Mechanism 



Males. 



155 
129 
123 
130 
74 
57 
13 
52 
44 
35 
11 
G2 
32 
31 



Fe- 
males. 



230 
190 
180 
171 
102 
96 
75 
74 
72 
Gl 
53 
53 
48 
47 



Blood 

Heights 

Self consciousness 

Noises 

Buried alive 

Imaginary things . 

Drowning 

Clouds 

Solitude 

Places 

Meteors 

Shyness 

Fairies 

Ividicule 



Males. 



Fe- 
males. 



41 

40 
40 
36 
32 
24 
20 
15 
15 
14 
12 
8 
7 
6 



It will be seen from the above table that out of 500 girls 230 report fear of thunder 
and lightning, while the same number of boys report this fear but 1.55 times. In 
fear of the end of the world, rats and mice, blood, and being buried alive girls lead 
boys; but boys excel girls only in fears of water, height, and shyness. Each of the 
boys has 2.21 fears; each of the girls has 3.55 fears. 

From all the returns 516 boys, with 1,521 fears, and 671 girls, with 3,101 fears, w-ere 
selected according to age as follows : 



Tablk 38. 



Age. 


Number 
of males. 


Average. 




36 
144 
104 
140 
72 
50 


1.76 
1.54 
3.56 
3. 69 
2.40 
2. 55 


4 7 


7 11 


11 15 


15 18 


18-26 


Total 


524 


(2.94) 
2.58 





Number 

of 
females. 



74 
176 
227 
127 
38 
29 



Average. 



(4. 62) 
5.46 



There are 36 boys in Table 38, 4 years of age, who report 1.76 fears each, while 74 
girls of the same age average 4.89 fears each. All the boys record 2.94 aud all the 
girls 4.62 fears each. 

The fears of the boys increase from 7 to 15, and then decline, while those of the 
girls increase more steadily from 4 to 18. 
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The following fears show decline with advancing maturity in both sexes : Meteors, 
clouds, blood, end of world, being kidnaped, fairies, loss of orientation, shyness of 
strangers: but the following fears seem to increase: Thunder and lightning, rep- 
tiles, robbers, self-consciousness, machinery. 

While m:iny special fears decline and others increase Avith age, many infantile 
fears remain through life. 

Class Puxisiimext. 

As a test of children's ideas of class puuisliraent, the following story was given 
under direction of Caroline Frear^ to 1,914 children: "One day the teacher left the 
room and while she was gone several children in the room began to make a noise. 
The teacher heard the noise as she was coming back, but did not know which chil- 
dren were out of order, and none of the class would tell her. So she kept the whole 
class after school. Was the punishment just or unj'ust, and why ?" There were 968 
boys and 9^0 girls ranging in age from 7 to 16 years. Each age for each sex was col- 
lected separately. The papers Avere collected under the headings "just" and 
"unjust", aud subheadings for the reasons why just or unjust. 

Eighty-two per cent of all the children considered the punishment just, 17 per cent 
unjust, and 1 per cent gave ciualiiied answers. 

The per cent of thi)S0L regarding the punishment just decreases very slightly with 
age, as the following chart shows. The per cent of those regarding it unjust increases 
very slightly, but through all ages the proportion of those regarding ic just exceeds 
the others very much. 

The following figures show the age tendency in groupings: 





7 to 9 years. 


10 to 12 years. 


13 to 16 years. 




Per cent. 

88 
12 


Per cent. 

83 
17 


Per cent. 

79 
21 


Unjust 





This may show tendencies, decreasing with age, on the part of children to accept 
as just their accustomed experience. 

The per cents for the reasons under "just" are made out on the number of "jnst" 
papers, not on the whole number of papers, aud tlie same is true fur the reasons 
under "unjust." 

Forty-seven of those who considered the punishment just gave as the reason that 
the class would not tell or ought to tell who the guilty were. The statement "ought 
to tell" increases with years. 

The table which follows shows the relative appealing power, with the reasons 
given, for the justice of the punishment powers at different years. Age tendencies 
are noticeable. 



Tablk 89. — licasons for justice of pun ishment. 



Class woiililn't, oronglit to, toll 

(liiilty should coui'ess 

('lass was out of order 

Teaclier did not know 

Sure wiij of punishing guilty.. 

Pre vent repetition 

To find out the guilty 

Ho reason 



7 to 9 


10 to 13 


13 to 16 


years. 


years. 


years. 


Per cent. 


Per sent. 


Per cent. 


39 


00 


5J 


2 


4 


7 


25 


17 


11 


12 


lU 


10 


1 


4 


8 


2 






1 


t 


] 


23 


12 


4 
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Followiug are the conclusions: 

((') ('hildrcu accept in early years arbitrary pnnislinieut enforced bv anthority. 
iney submit to sncli punishment less readily as age increases. ' 

(b) Children have an increasing sense of their value as individuals, and increas- 
ingly demand tlie ])rotection of their individual ri^^hts 

(c) At the same time they have an increasing sense of social responsibility in the 
honest exposure ot guilt. " 
PiTJ^t!^!!*-'? ^"";^"«i<>"«, feem to iustify the following pedagogical application: 
Class punishment should be used less with older than with yo"inr.er children Its 
use, even with younger children, is (luestionablc, since a considerable number of 
these react strongly against it. 

The following additional conclusions bear on the general subject of punishment, 
and conhrm what other studies have already asserted: 

In early years the sense of justice is based on feeling and on faith in authority. 
As ago increases it is based on reason and nnderstandiu"-. 

Young children regard punishment as a means of balancing accounts with the 
ottense. Its purpose as a social protective measure— a preventive of further trouble- 
is understood better as age increases. 

Mor.AL Ent'CATiox. 

In order to study moral education from the side of introspection, a syllabus of 
twelve sections was sent out by President G. Stanley Hall. The returns from this 
syllabus have been worked out and presented by J. R. Street,' fellow in Clark Uni- 
versity. The replies to the first five sections were of such a nature that only general 
results are given. 

fJUESTIOXS. 

1, What punishments or rewards have you ever had that did you good or harm? 
State the case and its results. 

Of the 183 ]iersons reporting 104 give instances of punishment, (5(5 speak of beiu" 
benefited and 38 as being injured by the punishment. ° 



Conscience cases. 



Sec. III. State a few conscience cases in yourself or others, describing the circum- 
stances that helped or confu.sed them. 
The following cases were presented: 

Studying on Sunday, 7; dancing, 4; working on Sunday, 3; reading fiction on Sun- 
day, 3; c;ird playing, 2; theater going. 2 ; Sunday excursions, 2; waltziug with young 
men, 2; plagiarism, 2; Christian activity, 1; Sunday traveling, 1; betting, 1; con- 
fession of misdeeds, 1; boating on Sunday, 1 ; party going, 1; alcoholic drinking, 1; 
attending social entertainments, 1. 

There was nothing to show that conscience plays any great factor in life before the 
age of 0, and very little mention was made of it before 13. Tlie cases, however, are 
altogether too few to make any generalized conclusion concerning the ago at wliich 
conscience becomes a potent element in the individual, yet it may be premised that 
it docs not reveal its existence at as early an age as many would believe. The writer 
knows a child in whom it was abnormally developed at the age of 3. Impulse gov- 
erns most of the activities of early childhood. 



Direct vwral education. 



Sec. IV. What has been the effect on yourself or others of direct moral inculcation, 
whether at home in the form of a plain talk, a good dressing down, or advice not 
sought, or preaching in and out of the pulpit, and scliool or college instruction in 
morals f What book, system, or idea in each have been morally helpful? 

The returns are lilled with such statements as "Preaching or advice unsought has 
never done me good ; suggestion has." 

The boys were almost unanimous in commending th;- effects of a good plain talk, 
ind none had a word to say against a good dressing down. Many spoke very grate- 
fully for having had puuisliincnt in due season. It does seem that there comes a 
t)eriod in the existence of many a youth when he conceives the idea that he is lord of 
creation and his future usefulness as a member of society depends upon the thorough 
eradication of this disease of his sj-stem by the faithful and energetic administration 
of birch tonic. 



' Ped. Seminary, July, 1897. 
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Direct j-eli(/ioiis inculcaiion. 

Sec. V. What lias been the effect of direct religious inculcation and wliat changes 
of religions views have affected your moral conduct, your conscience, and sense of 
right f Have liberalizing theological opinions made you better or worse, and how? 

."Sixty-eight returns were received to tbis section. 

if *• » # # » 

Of those reporting, 50 say they were benefited by direct religious inculcation, 5 
that they -were injured, while 3 say they were affected in uo way; 10 mentioned 
example with some precept. 

Proper books seem to play an Important function in religious education. 

Very few mentioned liberalizing theological opinions (8), and they put an inter- 
pretation on these words that is not usual. The returns clearly point to tlie impor- 
tant duty of parents and friends to give proper religious instruction at a very 
early age. 

Influence of teacher. 

Sec. YI. Reflect which teacher or teachers from kindergarten to college, or pro- 
fessional school, or in Sunday school you have liked best and been influenced most 
by, and then try to state wherein the influence Avas felt. What (jualities imi)ressed 
you most, and how? i. e., account, if you can, for the exceptional influence of that 
particular teacher. Was it generally felt, or peculiar to you and your set? Was it 
connected AVith dress, manner, voire, good looks, religious activity or piety, bear- 
inn, learning, etc., and how did each salient quality affect you? 

This question was answered by 23 boys and 160 girls. As few gave the exact time 
of the influence, no table can be prepared which might go to show the age at which 
the young are most susceptible to imi^ressious from tho teacher. 

An endeavor has also been made to discover whether inale teachers exert a greater 
influence over boys than do female teachers, and vice versa for the girls, but with 
the exception of the general impression one gets from the returns the attempt has 
not been fruitful. 

From the showing of tho table and the testimony of the writers it is safe to con- 
clude that there is an unconscious educative force emanating from the teacher's per- 
sonality, and so operating upou the pupil as to become a powerful formative agent 
in the development of his character. 

Second. This force, being unconscious in its origin and in its attracting and trans- 
forming efl'ect upon the plastic nature of the young, has its origin in what the 
teacher is rather than iu what he says. 

Third. It is a significant fact that 149 out of a possible 183 mention the manner 
of tho teacher as exerting such an influence over their natures. It has been said of 
more than one man — as of the Earl of Chatham — that "everybody felt there was 
something finer iu the man than anything he ever said." It is this very something 
in the teacher that will go down deeper than his words and either purify or befoul 
the springs of action in his pupils. 

Table 40. 



Point of iuliuence (by 160 girls) 



IMiiiiner 

Eeligion 

Precepts 

Leaniiug 

Ydico 

Life 

Personal interest 

Good looks 

Dress 

Love for study 

Bearing 

IntiM-cst in teaching 

Laiiiiiiage 

Patii-ncc and justice 

Self-control 

Love for truth 

Praise 

Conscientiousness .. 
Musical ability 



Sex of 




teacher. 






£ 






"a 


"3 


"3 


a 


O 






B 


14 


114 


128 


5 


55 


60 


16 


33 


49 


12 


41 


53 


5 


47 


51 


9 


35 


44 


3 


39 


42 


5 


33 


38 


3 


34 


37 


4 


17 


21 


3 


22 


25 


2 


14 


16 


4 


10 


14 


4 


10 


14 


2 


9 


11 


0 


3 


3 


1 


3 


4 


0 


3 


3 


0 


2 


2 



Point of influence (by 23 boys), 



Manner 

Personal interest 

Religious 

Good looks 

Learning 

Voice 

Precepts 

Life 

Love for truth 

Interest in teaching . 
Patience and justice. 

Language 

Self-control 

Bearing 

Dress 

Love for studj' 

Praise 

Conscientiousness ... 
Music 



Sex of 
teacher. 
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Fourth. It is worthy of noto that what attracts the pupil is the externals. Voice, 



monize. Example aud precept are yokefellows, and children are intensely keen in 
observing any disparity between them. The teacher's personality determines his 
worth and moral influence. He who would rule the little child and niold him into 
pure, noble, useful manhood must himself be a model of virtue. How pertinent is 
the question, Is not a teacher born rather than made? 

Filth. The difference in the general character of the replies given by the boys from 
those of the girls suggests one of two things : Either the boys do not possess the 
power of introspection to the same degree as do girls, or else they seriously snfier by 
passing the period of early youth wholly under the influence of female teachers. As 
boys detest effeminate qualities in boys, there can not be in the female teacher as in 
the male the same inspiration aud incitement to develop the manly virtues. 

Sixth. Far more powerful than ethical handbooks is moral life. 

Tvjluence of companions. • 

Sec. VII. AVhat playmates, intimate cronies, or friendships have you had that 
affected your moral nature for good or for bad? Describe concisely each such per- 
son physically and psychically. What temperament and what were the qualities that 
especially influenced you, and howf What is your own temperament ? 

^ Ti- ^ -r- it % 

Nearly 200 replies Avcrc given to this part of (he questionnaire. They furnish some 
interesting material concerning the manner in which social environment operates. 

The good results produced by companionship are: Kindness and sympathy, girls, 
32 — boys, 6; manners, 30—6; self-control, 20—5; Christian virtues, 20—4; religions 
influence, 22— 1; disposition improved, 1.5—8; consideration of others, 19—4; sense 
of truth, 14 — 3; iesthetic tastes, 15 — 2; studiousness, 12 — 2; ambition, 10-2; judi- 
ciousness, 9 — 3; determiuation to overcome obstacles, 5 — 4; truer views of life, 6—1; 
greater love for parents, 3 — 0. 

The evil effects were shown in: General conduct, 15 — 14; general morals, 20 — 6; 
untruthfulness, 15 — 4; evil thoughts, 12 — 5; boisterous aud rough, 10— 4 ; selfishness, 
10 — 2; disobedient, 5 — 3; swearing, 4 — 4; neglectful of duty,. 5 — 2; irreligious, 5 — 1; 
slang, 3 — 3; smoking, 0 — 4; temper, 2—1; neglectful of home, 2—0; love of dress, 
2 — 0; sarcastic, I — 0; stealing, 1 — 0. 

An interesting table was obtained which went to show that the ageat which these 
external influences are most felt is from 10 to 15 years. The curve reaches its high- 
est i)oint at puberty. The potency of companionship for good or evil is further 
shown by the fact that only 10 returns refused to acknowledge themselves iu any 
way indebted to their associates for good or evil. It is safe to conclude that social 
milieu is a moral factor second only to that of the home. 

Only 6 girls were influenced by boy companions, 5 for good and 1 for evil. 
Three boys were affected by girls, 1 for good and 2 for evil. Two girls speak of 
being influenced for good by making some lads their companions and trying to 
reform them. 

This practice can not be too severely condemned. The wail of many a broken- 
hearted wife and of social castaways is : "I thought I could reform him." Parents 
should never be so indiscreet as to permit their sous and daughters to undertake 
such doubtful tasks. The intense subtility and efficiency of suggestion has been 
fully shown by Mr. M. H. Small. (See Fed. Sem., Vol. IV, No. 2.) 

An ett'ort was made to discover the part played by temperament in these associa- 
tions, but here the answers were too confused to admit of any satisfactory inter- 
pretation; 46 were attracted by persons of the opposite disposition, 43 by similar, 
50 gave no clue, and 50 confused the matter. 

Eiliical velaiions irilh imrcnis. 

Sec. VIII. What were your ethical relations with your parents? What kind of 
personal influence emanated from your father and from your mother ? What iu their 
example and in their precepts afl"ected you? Give incidents and details. 

* tt It * * X -tr 

The ethical relations with parents, with two exceptions, wei'e always described 
as of a pleasant and helpful nature. The intimacy existing between mother and 
child seemed to be more marked, even among the boys, than that between father 
aud son, or daughter. This, however, is due chiefly to the external business rela- 
tion of the father, which occupied his time and attention. The following tables 
show the manner and relation of the parental influence: 

Fathers: Christian consistency, 31 — 0; hatred of falsehood, 22 — 4; generosity, 
19 ij honesty, 15 — 4; kindness, 12—2; justice, 10—0; forgiving spirit, 9—0; hatred 
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of gossip, 9 — 0; uusellisbiicss, 7 — 0; Sabbath observaiu c, 3— hatrod of Kwenrin;;^, 
2 — 3; ])crscveiance, 4 — 0; patience, 4 — 0; abstinenco from tobacco, 1 — 2; iiieutal 
tastes, 3 — 0; self-respect, 3—0; decision of cbaracter, 3—0; temperance, 0—3; cou- 
trol of temper, 2 — 0; gratitude, 2—0; reading habit, 2—0; reverence and respect, 
1 — 1; obedience. 0 — 2; skeptical ideas, 1 — 0; friigality, 0 — 1. 

Mothers: Christian virtues, 70 — 6; nnselhsbness, 24 — 2; morals, 17 — 3; manners, 
18 — 2; sympathy, 18—0; the golden rale, 18 — 0; obodionco, 12 — 4; liberality, 14 — 1; 
afl'ection, 12 — 1; hatred of falsehood, 0 — 1; good disposition, 11 — 1; little conti- 
dences, 10—1; iisthctic tastes, 11 — 0; patience, 10 — 0; kindness, 8 — 1; honesty, 
1 — 3; reverence and respect, 2 — 0; perseverance, 2 — 0; sobriety, 0 — 2; hatred of 
swearing. 0 — 2; love for animals, 1 — 0; good temper, 1 — 0; purity, 0 — 1; industry, 
0 — 1; Bible reading, 0 — 1; Sabbath observance, 0 — 1. 

From these tables it is safe to conclude that there does not exist that difference in 
moral iniiuenco of the parents dno to sex that so many are inclined to believe. 
Nearly all the fundamental constituents of noble character are found in each, and 
there is no just reason to doubt that the influence of the father would boefiually 
ai poteiit as th;it of the mother did he enjoy the same protracted homo relations aa 
does the mother. 

Second. Mornl training is not the establishment of mere moral liabits, as the 
ethical people) advocate, but is the unfolding and widening of the deeper instincts, 
particularly the emotions, and has its roots in the religions .sentiments that so early 
pbvvado child life. Wordsworth trulj^ says : "Heaven lies about us in our infancy." 
The jiarent stands in such relation to the child as to enable him to seize upon tiio 
deed germ and so nurture it that it vrill produce the beautiful plant of a pure, noble 
character. 

Tbird. Possessing as they do the ear, the heart, and the sympathy of the child, 
parents have it within their power to develop the child into almost whatever they 
may wish. Hence if they would but got back to the Hel)rew conception of the 
family, and would devote themselves as diligently to the nurture of their children 
as they do now to the ways of fashionable and business life, or, better still, with all 
the soiicitousiicss that they exercise in the rearing of their horses and dogs, the 
jiroblem of the moral regeneration of the race would be most thoroughly solved. 

Adult inflHtnce. 

Skc. IX. Ha\ c other persons than the above influenced your life much, or have 
you had special attractions or repulsions to individuals, either older or yf>unger, of 
the same or oy)posite sex, or to whom j'ou were inclined to go for counsel niid con- 
ference in coutidential n:attcrs? Describe the influence of such association. 

The number who answered the qirestion is exceedingly limited — 55 in all. 

Four boys were attracted by males older than themselves, and 7 were drawn to 
eldeily females. Tbe reasons given for this friendship were in the case of the males, 
intellectual endowments and practical experience; in the case of the females, kind- 
ness, manners, Christian virtues, opposition to evil. 

Tw( Ive females were attracted by males older than themselves, and 32 by females. 
The reasons given for forming the friendship with the males are: Goodness of char- 
acter, 4; sympathy, 3; gifts, 2; ministerial attraction, 2; interest in my studies, 1. 
With the females: Christian character, IG; blood relations (grandma and auntie), 9; 
manners, 4; kindness, 3; cheei fulness, 2; learning, 2. 

Eleven girls speak of making younger boys their companions, and 2 report the 
same of younger girls. 

No very definite results concerning the efi'ect of these associations were obtained, 
but the following were clearly mentioned : Intellectual stimulus, 4; manner of life 
changed, 3; kindlier nature, 3 ; sunnier disposition, 2 ; better manners, 2 ; religious 
views strengthened, 2 ; acquired a contempt for religion, 2 ; became a total abstainer, 
1; truer conceptions of womanhood, 1; learned to follow the lead of elders, 1; 
developed my temper, 1; clearer sense of right and vrroug, 1; greater care in choo.s- 
iug companions, 1; learned to swear, 1; to smoke, 1. ~ 

Twenty-one cases of repulsion are ujentioned, with its reasons assigned. The 
repulsion in almost every case began with sight and was persistent. The causes given 
are: Self-assertion, 4; manners, 3; style of dress, 3; actions, 3; personal apT)ear- 
auce, 1; physical deformity, 1; awe, 1; lack of regard for others, 1; too newsy, 1. 

The most striking point brought out in this section is the great inlluencc character 
has in bringing into aBsociation the youth and the aged. Jlen of giant intellect are 
passed by, while the kind, generous, pious colored washerwoman wins the heart of 
the lad. and with her sympathy and interest hinds him to her and leads him into 
paths of rectitude. 

Second. The evidence is very clear that wherever such friendship was formed it 
has been beneficial, only two instances being given to the contrary. From this we 
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may conciudc thai, if parents have neither the time uor the disposition to become 
the coinpanums and gnides of their offsprinfr, thev can do the cliihl no better serv- 
ice than to euconrag,-, lum to form a close Jrieudship with some pure sonl who is 
interested m the elevation of huiiumity. 

It is interesting to compare the inflaonce of the preceding four classes. The 
teaphor seems to stinuilate the accessories of characLer, such as manners, sense of 
social and civil relationships, ambition, tastes, etc. The parent develops the funda- 
mentals, such as sympathy, reverence, love, sense of truth, justice, mercv, kindness, 
meekness, patience, etc. - ' 

Companions develop the social qualities, and afford practical application of the 
teachinga of the homo and school, and prepare thebov or girl for the further duties 
ot citizenship by cult.vatingthe sense of independence, iudividualitv, altruism, etc. 

rho mlluence exerted by the fourth is rather of an advisorv nature. Many of 
them however, become ideals to the young, and thus stimulate health v growth. 

In the present constitution of social life these four factors will operate in either a 
benehcial or injurious manner upon the growing boy and girl. It becomes the parents' 
therefore, to see, first, that their own life and home are right, then to guard their 
child trom undue contamination from a corrupted milieu. This can be accomplished, 
not by building a wall around the child, but by erecting a wall within him, which 
must be razed belore the enemy can take possession. In other words, get the child 
interested in the useful and the beautiful, so that the obscene and deoTadin"- will 
have no attraction for him. ° 

Children have certain inalienable rights which fatherhood and motherhood must 
recognize. They have a right to stand first in the affections, the interest, and the 
endeavors of the parent; they have a right to all that is good and noble and encour- 
aging m the parent life; they have a right to iind their home the most ]deasant spot 
on earth ; they have a right to all the means of refinement that lie within the limits 
of the parents' purse; they have a right to proper food and clothing for the body, 
but ecjually as great a right to mental and moral nourishment, tliat neither body 
nor soul may be ati-ophied; they have a right to have the laws of their development, 
both physiological and psychical, well understood and held sacred by those in 
authority over them; they have a right to have their better nature so strengthened 
that when the seeds of evil speech and evil action fall n[>on their life they w"ill take 
no deep and abiding root, because the soil is already ocjjupied by llowe'rs and the 
fruits of better bont's. 



fruits of better hopes 

Games. 



Skc. X. "What games have you preferred and what has been their influence in devel- 
oping manliness or womanliness, sense of justice and fair play, honesty, per.severance. 
hardihood, physical strength, and what recreations do you prefer, and whv? What 
is their effect? 

■•'******. 
The following list shows the games played hy the girls: 

Hide and seek, 5G; croquet, 43; tag, 41; tennis, 36; checkers, 23; parchesi, 22; 
authors, 10; dolls, 18; house, 17; cards 16; baseball, 15; blind man's biiif, 15; pigs 
in clover, 12; prisoners base, 12; jackstones, 11 ; jumping rope, 9 ; halma, 9; dominoe^s, 
9; I spy, 6; chess, 5; duck on the rock, 5; fox and geese, 5; hopscotch, liddledy 
winks, 5; school, 5; messenger boy, 4; old maid, 4; euchre, 4; ])ussy wants a corner, 
4; hoop rolling, 3; drop the handkerchief, puzzles, whist, marbles, solitaire, kick the 
wicket, football, 3 each; anagrams, Antony over, colors, shuttlecock, battledore, 
basketl)a}l, pull a^'ay, horse, jackstraws, casino, seesaw, mumblcty peg, bluebird, 
ambassadors, robbers, lotto, black bear. 2 each; beanbag, tish poiiil, twenty ques- 
tions, hear£s, color of the bird, come to supper, dog on wood, crack the whip, cha- 
rades, sense steps, hide the thimble, puzzle fifteen, kick the can, red soldier cap, 
cribbage, bowling, Loudon bridge is falling down, Jacob and Rachel, hare and hounds, 
iny ship's arrived, bright idea, spider and the tlj', Louisa, wild horse, golden pave- 
ment, couseqnences, snap, hunt the slipper, kick the stick, geography cards, dice, 
Peter Coddle's dinner party, jiutting together our country, princess and captain, ten- 
pins, gymnasium, cars, cross and Avood, can can, old witch, running on cans, walking 
on stilts, backgammon, crisscross, hero we go round the mulberry tree, tollgate, 
giant-s, Copenhagen, needle's eye, word making, catch, jack-a-bow, innocence .ibroad, 
go bang, mother gooee, catch fish, circus, church, babmiutor, Indians, and guessing 
games. 

Games by the boys are: Baseball, 14; football, 9; checkers, 8; cards, 7; tenuis, 6; 
marbles, 4; tag, 4; croquet, 4 ; bowling, 3; hide and seek, :•; dominoes, 2; pool, 2; 
tiger, 1; blind man's butf, jumping rope, little old man, mossy, shinny, hide the 
thimble, forfeits, parchesi, chess, tit-tat-toe, quoits, billiards. 

In regard to the moral import of games, the following classification shows the way 
they are viewed by the boys and girls: 

iVomanlineati. — Dolls, 17; house, 12; school, 3. 
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Manliness. — Ball, 12 (football 6, baseball 6); tennis, 1; cricket, 1. 

Mental power. — Authors, 5; clieckers, 3; music, 2; cbcss, 1; cards, 1; jtarcbesi, 1; 
cliarades, 1; ball, 1; my ship's come home, 1; anagrams, 1; putting our country 
together, 1. 

I'trseveiance. — Pigs in clover, 9; jiarcbesi, 9; tennis,' 9; checkers, 8; ball, 8; cro- 
quet, 5; halma, 5; cards, 5; puzzles, 5; hide and seek, 5; I spy, 2; authors, 2; tag, 2; 
chess, 2; tiddledy winks. 2; black boar, 1; robber, ])uss in corner, backgammon, 
crisscross, anagrams, solitaire, duck on rock, the spider and the lly, messenger 
force, jacks, 1 each. 

Justice and fair itlai/. — Croquet, 22; hide and seek, 18; cards, 14; checkers, 12; 
ball, 12; authors, 7; tag, 6; parchesi, 6; tennis, G; halma, 4; blind man's buff, 4; I 
spy, 3; jacks, 3; prisoner's base, 2; hunt the slipper, black bear, puss in corner, back- 
gammon, crisscross, toUgate, puzzles, bowling, dominoes, hopscotch, anibassodor, 
bright idea, Indians, tenpins, lotto, chess, innocence abroad, messenger force, 
quoits, 1 each. 

Hotiesty. — Croquet, 19; hide and seek, 18; cards, 12; checkers, 11; parchesi, 7; 
ball, 7; authors, 6; blind man's buff, 5; jacks, 5; tennis, 4; I spy, 3; tag, 2; luilma, 2; 
prisoner's base, 2; hunt the slipper, black bear, puss in corner, tollgate, lisli pond, 
seven steps, colors, hopscotch, chess, tiddledy winks, innocence abroad, go bang, 1 
each. 

Cheating. — Cards, 4; checkers, 1; croquet, 1; dominoes, 1. 

The recreations mentioned 1)y the girls are: Walking, 35; rowing, 35; reading, 33; 
skating, 32; dancing, 31; driving, 25; bicycling, 20; riding, 14; music, 14; swim- 
ming, 4; coasting, 3; sailing, 3; talking, 3; rambling in the woods, 3; theater, 2; 
fancy work, 2; springboard, 1; billiards, 1; tennis, 1; Indian clubs', 1; day dream- 
ing, 1. 

By the boys: Bicycling, 7; swimming, 7; skating, 4; riding, 3; gymnastics, 3; 
fishing, 2; strolling in the woods, 2; walking, 2; reading, 2; rowing, 2; hunting, 1; 
sailing, 1; driving, 1; music, 1; bowling, 1; dancing, 1. 

The reason assigned for the choice of a certain recreation was, in almost every 
instance, " for physical development." 

A number of other reasons, however, were assigned, such as — 

Daneinfi. — Mere pleasure, develops the rhythmic sense, makes one graceful, enliv- 
ens the spirits, gives pleasant associations. 

Theater yoinij. — Pleasure, mental improvement, develops the sympathetic side. 

Music. — Brings rest and makes one more cheerful, stirs one's deeper nature, 
produces a feeling of sublimity, develops the a:sthetic side. 

Fisliiug. — Develops i)atience and perseverance. 

Bowling. — Produces physical strength and control of muscular power. 
Bicycling. — For ])hysical development, gives a sense of freedom and of independence, 
a great brighfener of spirits. The motion is fascinating, pleasure, power to travel. 
Bowing. — Physical strength, restful. 

Skating, — Physical development, sense of freedom, hardihood, produces a better 
mood. 

Bathing. — Pleasure. 

Beading. — Takes my attention from my studies, develops sympathy, imjiroves the 
mind, corrects one's views of life, pleasure; one said: "makes me unsociable and 
seKish." 

Biding. — Physical health, restful, brings one into contact Avith nature, revives 
drooping spirits. 

IValkiug. — Health, communion with nature, spiritual uplift, produces a better 
mood, ])leasure. 

It will at once be seen that the great incentive to recreation is the necessity of 
outdoor exercise for health. The choice, however, is chiefly determined by the 
pleasure produced. The majority of returns state that they saw no particular 
moral worth in their pastimes. There is no doubt, however, that even these may be 
made the means of strengthening the moral sense, and the writers are of the opinion 
that unconsciously, from those avocations, there has accrued to all those reporting 
some luoral wealth. 

The returns give clear evidence in regard to the educative value of plays. By 
them there is developer! justice, moderation, self-control, truthfulness, loyalty, 
brotherly love, courage, perseverance, resolution, perception, prudence, forbearance, 
sympathy, a training of hand, eye, limb, and of the iaculties of judgment. Provi- 
sion should be made for a child to express and develop his own inner life through 
this spontaneous and pleasurable means. All writers on education have recognized 
the value of play. An article by Mr. Johnson, on "Education by plays and games," 
is found in the Pedagogical Seminary, Vol. Ill, No. 1, while President Hall's Story 
of a Sand Pile is a classic. 
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BeadUuj, etc. 

Sf.c. XI. What studies, snbjoots, or linos of readiuj::, or into]le( tiial interest have 
atterted yoii for }>;ood or for bad, and liowf Did juatheinatics deeply im])ress you 
witli universal law, astronomy wiih sublimity and reverence, chemistry with the 
order ot tlio lufiuitesimal, botany and zoology -u ith tlic miraculous nature and per- 
sistence of hfev' Have you experienced special inttrest in any lino of study; and 
il so, c;in you tell what it is about it tliat attracts you, and'how it Las a'lfected 
yon for good? Can you describe or account for any aversion you have felt for any 
special study? '' 

The foUowino- table shows the subjects which seemed to have exerted a food influ- 
ence upon the student: Psychology, 23; literature, 18 ; history, 17; geognipljy 5; 
mathematics, 3; botany, 2; zoology, 2; grammar, 1; drawing, 1: manual trainiu"-, 
2; mechanical drawing, 1; physiology, 1. 

The subjects that have had an evil etl'ect are: Manual training, 4; physiology, 2: 
psychology, 1 ; literature, 1. Novel reading is also mentioned by 1. 

In reply to the question. Did mathematics impress you with natural law? 24 
girls and 2 boys answered yes, and 49 girls and 4 boys no"^. 

Did astronomy with sublimity and reverence? Yes, 44 girls, 2 boys: no, 2 girls. 

Did chemistry with the order of the iutiuitesiinal ? Yes, 17 girls, 1 boy; no, 3 i;irls. 

Did botany and zoology with the miraculous nature and persistence of life? ' Yes, 
70 girls, 5 boys ; no, 5 girls. 

The subjects in which special interest was taken are : Mathematics, 28; literature, 
23; history, 23; psychology, 20; botany, 16; zoology, 11; geography, 10; drawing, 
5; grammar, 3; music, 3; physics, 3; poetry, 2; manual training, 2;' physiology, 1. 

Special aversion w\i8 felt for the Ibllowing subjects, and the reasons assigned were 
(I) they were poorly taught, (2) the learner had no gift along that line: Manual 
training, 16; mathematics, 12; grammar, 11; history, 10; geography, 5; latin, 5; 
algel)ra, 4; rhetoric, 3; geometry, 1; spelling, 1; physiology, 1; drawing, 1; 
arithmetic, 1. 

GENEHAI. CONCLUSIONS. 

It would be the height of pedantry to build any elaborate system of moral peda- 
gogy on such a limited supply of data. Neither would it be wise to indulge in any 
metaphysical speculations, as the material is at best one sided. Bi?fore any satis- 
factory conclusions can bo drawn a study must be made of persons whoso ci^nnduct 
might be designated as moral laxity, a study similar to the one presented by Mr. 
Geo. Dawson in the Pedagogical Seminary for December, 18^ 6.- 

Five important facts or princii)les are clearly suggested by the above material. 

First. ]\Ioral action in early period of life, and even in early manhood and woman- 
hood, is a matter of imitation and suggestion rather than of intellect. The great 
role played by suggestion has been shown by Mr. M. H. Small.' 

Second. Though children are born with the sense of the oughtness out of which the 
moral nature grows, yet this would avail nothing did not parents furnish the 
growing boy or girl with clear conceptions of the moral content of life, i. e., 
instruct him or her thoroughly in all the princii)les that teach duty to God and man. 

Third. It is very evident that much of the moral excellence of the character of 
many of those reporting is due in large measure to the hereditary influence that 
gathered round them at their birth. 131ood does count lor something with a vengeance. 

The work of Mr. Dawson, above relerred to. goes to show that of the 52 moral 
delinquents personally studied by him the most of them "had parents that were 
intemperate, improvident, or criminal. ' AVhen bad environment had joined hands 
with this bad heredity nothing short of a miracle could stay the influences that 
were driving these same boys and girls to the reformatories. 

The point is (a) "The heredity of the child should be as carefully studied as the 
strain of the cattle with which the farmer would stock his acres, and any ])hysical 
weakness or tendency to evil in his ancestry should be made known to him in order 
that ho nvAy be on his guard lest the enemy that lurks in ambuscade in his very veins 
may attack him unawares; {h) The forces of environment should be so controlled 
as to destroy as far as possible any hereditary taint and at the same time strengthen 
and develop any predispositions to moral rectitude and manliness of life." 

Fourth. The supreme aim of the parent and the teacher should be to establish 
definite, strong, correct habits. True morality consists as much in doing as in being. 
Habits are the induced states of mind or body by means of which the latent power 
is transformed into an elfective process, and becomes active rather than iiassive. 



'"The suggestibility of children." Pedagogical Seminary, Vol. IV, No. 2. See 
p. 1310. 
-Seep. 1321. 
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Their importance is recognized in the nieobitnical world, 'i'lie intell-. ntiial and moral 
spheres have indeed been slow to acknowledge their worlli. Manual habits enable 
the mechanic to x'l'oduce the finished article; inoial habits the boy or girl to main- 
tain a blameless character under every circumstance of life. Sound knowledge of 
moral truth is good, but sound habits of moral action are better. 

It is perhaps universally true that parents have devoted themselves a.ssiduously 
to the instruction of their 8ons and daughters rather than to the establisliment of 
habits. Tho natural and most etlectivo means has thus been neglected. 

Fifth. Tho last stage is the purification of tho child's taste. All children arc born 
■with impulses and desires which are capable of unlimited education. In tho early- 
years of yonth they are tho controlling factors of the child. Intelligcuco and con- 
ecience assert tlieir sway later. Not only are there natural tastes, but there are 
acquired ones. The latter are much more numoror.s, and are tho direct jiroduction 
of environuicut. According aa one's tastes are pure and noble so will be the life. 
Mucii can bo done to surround tho growing soul with such intiuences as will make 
for strong, vigorous, noble manhood or womanhood. 

Sixth. For the evolution of the ethical consciousness nothing is perhaps better 
than the arousiiig of the religious sentiments. 

Seventh. He who would lead must walk in the way himself. 

Eighth, Love and faith are worth more than knowledge or specific fornss of 
government. 

Eye Defects i.\ SrrDExr.s and C niLuitEX. 

Professor Swift,' of State Normal School of Stevens Point, Wis., gives the condi- 
tion of eyes in young peojilo engaged in study. Tho tests were made by Dr. Alcorn. 
Thej' were (1) the ordinary tests of each eye for vision; (2) tho card test for a.stig- 
matism; (3) the Maddox multiple rod test for muscle trouble ; and (4) the diagnosing 
errors of refraction by means of the ophthalmoscope. The one undergoing exami- 
nation was 20 feet from the test chart. The type used was Ilermauu Snellen's. The 
type which a normal eye should read at a distance of 20 feet was 9 millimeters 
square. This represents normal vision and is designated by twenty-twentieths. 
Over 300 of different ages were examined. 

Table 41 shows that tho percentage of pupils with normal vision in both eyes is 
mnch greater in the grammar grades than in the normal department. There seems 
to bo a steady decrease in the acuteness of vision of pupils from the lower grades to 
the higher. About 50 per cent of tho pupils have at least one eye whose vision is 
not normal. 

Table 41. 



Visiou. 



Twenty-twentieths or better 

Tweiity-tbii tictlis or better, but not so good as t Vv'enty-twentietbs. 
Twenty-t'ortietbs or better, but not so good as twcnty-tbirtioths. 
Twenty-sixtieths or better, but not so good a3 twenty-fortieths.. 
Twenty-eightieths or bettor, but not so good as twenty-sistielh.H. 
Twenty one-huiulred-and-twentieths or better, but not so good 

as twenty -eightieths 

Twenty two-huiidredths or better, but not ao good as twenty 

one-hundred-inui-twentietlis .'. . 

Below twenty two-hundredth.i 



Normal de- 
partment. 


Grammar 
depart- 
ment. 


Intermedi- 
ate and 
prim:iry de- 
partment. 


Per cent. 
14. 39 
51.75 
12. OG 
7.78 
2.72 


Per cent. 
21.42 
51. 76 
9. 52 
9. .52 
2. 38 


Per cent. 
19.04 
57. U 
14. 28 
2. 38 
0. 00 


2. 72 


2.38 


4.76 


4. 28 
4.28 


0. 00 
0. 00 


2. .18 
0. 00 



As a normal eye reads a letter 9 millimeters square at a distance of 20 feet, the 
twenty-thirtieths type is 13 millimeters square, tho twenty-fortieths 18 millimeters, 
twenty-sixtieths 26 millimeters, twenty-sixtieths 26 millimeters, twenty-eightieths 
35 millimeters, twenty one-hundred-and-tweutieths 52 millimeters, and twenty two- 
hnudredths 87 millimeters square. 



' Pedagogical Seminary, ^'ol. V, No. 2, October, 1897. 
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riJACTICAL ASI'KC TS OV C 111 I.DH KX's InTKRESTS. 

In ordfn- to <>aiii some criterion of tho value of educational -n-ork by ascertaining 
the attitude of children toward tho diflereut subjects of the curriculuni, Dr. Joseph 
S. Taylor,' principal of a public school of New York, had the following four questions 
submitted to the pupils : 

" 1. What subject o.r subjects did you particularly like in vour last class ? 

" 2. Why did you take them? 

" 3. What subject or subjects did you particularly dislike ? 
"4. AA^hy?" 

If it bo admitted that a suitable subject ])rop('rly taught should interest a child, it 
would seem that where inten^st is wanting the fault must be cither in the course of 
study or in the teaching, or in both. Such was the point of view of Dr. Taylor iu 
making this investigation. 

The number of pupils examined was about 1,000, but only 75G papers were available. 
The results were tabulated by ages, grades, subjects, and classes. In Tables 42 and 
43 arc given the results by age and grade. 

Two more investigations were undertaken, aggregating with the former study 
returns from 2,137 pupils. Iu Tables 44 to 47 are found the results of these studies. 
No children below tho third grade were examined. Table 42 shows an increased 
interest of the pupils as they advance in age and grade; this is in a boys' school of 
New York. But in Table 44, representing a mixed school, there is a noted decline 
of interest, beginning at age 13, for both bo3'S and girls. This seems to be due to 
the teaching in the fifth grade. In preceding grade 60 per cent of the girls liked 
arithmetic, here only 20 per cent. 

In the following tables the figures at the top represent the ages of the pupils and 
the grades from which they had been promoted ten weeks before. The next row of 
figures shows tho number of pupils examined in each age and grade. All other figures 
are percentages, showing what proportion of pupils like or dislike the several sub- 
jects of study. 

Table 42. — Likes and disliki's — Xew York hoijs' school. 



LIKES. 





Age. 


Grade. 


Total. 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 




4 


5 


G 


7 




Kumber cx.imined 


2 


16 


72 


140 


175 


179 


114 


45 


9 


4 


75 


32u 


198 


94 


32 


37 


756 




0 


0 


1 


3 


1 


1 


0 


0 


0 


0 


0 


2 


0 


6 


7 


0 


1 


Writing 


0 


19 


5 


6 


9 


13 


16 


42 


33 


3 


22 


0 


10 


24 


50 


14 


12 


Arithmetic 


0 


32 


27 


29 


28 


36 


54 


44 


50 


00 


44 


29 


29 


56 


78 


49 


36 


Drawing 


0 


G 


40 


19 


18 


23 


37 


44 


23 


100 


8 


24 


24 


23 


59 


48 


25 


Naturestiitly 


0 


0 


3 


6 


5 


11 


11 


10 


56 


0 


0 


0 


13 


19 


75 


72 


9 


Keading 


0 


50 


27 


21 


34 


23 


31 


31 


33 


0 


47 


29 


25 


24 


22 


30 


28 


Spelling 


0 


19 


42 


22 


27 


34 


40 


40 


44 


0 


27 


30 


35 


31 


09 


68 


31 


Grammar or languages. 


0 


3 


2 


4 


7 


10 


10 


31 


28 


0 


0 


5 


18 


51 


56 


46 


10 


(Jeograiiliy 


0 


50 


26 


33 


26 


29 


28 


40 


33 


3 


32 


19 


23 


35 


9 


59 


27 




50 


19 


42 


45 


38 


37 


53 


58 


67 




« 


44 


41 


56 


65 


68 


43 


Average 


5 


20 


21 


19 


19 


22 


29 


34 


37 


10 


18 


19 


•>') 


32 


42 


45 


22 



Tedagogicai Seminary, April, .1898, p. 497. 
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Taijlk 43, 



DISLIKES. 





Age. 


Grade. 


Total. 


g 


9 


10 




12 


13 


14 


15 


IG 


17 


3 


4 


5 


(J 


7 


g 




2 


16 


72 






179 


1 14 


45 


9 


4 


75 


320 


198 


04 


32 


37 


756 




0 


0 


5 


0 


0 


10 


0 


2 


0 


0 


0 


7 


3 


23 


3 


0 


6 




0 


6 


9 


5 


6 


9 


0 


0 


0 


0 


12 


10 


2 


4 


0 


6 


7 


Aritlitnetic 


0 


87 


no 


23 


14 


21 


0 


4 


0 


0 


25 


22 


15 


6 


6 


0 


18 




0 


12 


11 


12 


9 


6 


0 


9 


11 


0 


14 


8 


7 


8 




IG 


9 


Kaliu e study 


0 


0 


4 


2 


0 


3 


4 


2 


0 


0 


0 


2 


2 


7 


9 


0 


2 


Rcaling 


0 


25 


5 


4 


4 


0 


0 


2 


0 


0 


2 


G 


4 


0 


0 


4 


4 


SpelliiiK 


100 


31 


15 


5 


9 


0 


0 


11 


0 


0 


24 


10 


4 


3 


0 


8 


8 


Graiiiniar or languages. 


0 


13 


3 


0 


7 


c 


5 


12 


16 


0 


2 


10 


15 


10 


14 


26 


7 


Geography 


0 


12 


12 


12 


14 


21 


14 


11 


0 


50 


12 


20 


10 


6 


9 


8 


10 




0 


0 


3 


0 


2 


0 


4 


9 


11 


25 


3 


0 


2 


12 


12 


10 


3 


Average 


5 


19 


10 


6 


7 


8 


3 


6 


4 


7 


9 


9 1 6 


8 


6 


8 


7 



Tahle 41. — Likes. — New York mixed schools, 
GIKLS. 





Age. 


Grade. 


Total 
girls. 


8 


9 


10 


11 


12 


13 


14 


15 


IG 


17 


3 


4 


5 


6 


7 


8 


JTumber examined 


1 


10 


29 


58 


74 


107 


100 


49 


27 


4 


58 


125 


104 


109 


63 


0 


459 


Music 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 






































Arithiuetic 


100 


40 


48 


43 


61 


39 


56 


35 


37 


0 


52 


60 


20 


55 


44 


0 


43 


Drawiug 


1(10 


30 


10 


3 


11 


8 


9 


25 


4 


25 


21 


10 


3 


6 


3 


0 


10 


Nature study 


0 


0 


3 


5 


4 


C 


8 


4 


7 


0 


0 


4 


6 


7 


10 


0 


5 


Reading 


100 


30 


14 


10 


5 


7 


5 


10 


4 


0 


12 


9 


11 


5 


2 


0 


8 


Spelling 


100 


20 


24 


43 


22 


26 


23 


24 


18 


0 


34 


42 


18 


15 


17 


0 


26 


Grammar or languages. 


0 


10 


0 


3 


12 


13 


9 


37 


19 


100 


2 


6 


7 


28 


41 


0 


16 




0 


0 


17 


26 


42 


25 


15 


10 


18 


0 


12 


40 


21 


19 


5 


0 


23 


History 


0 


20 


20 


41 


46 


26 


26 


22 


4 


25 


0 


44 


23 


25 


16 


0 


26 


Average 


44 


15 


15 


19 


23 


16 


14 


19 


12 


17 


15 


24 


12 


18 


15 


0 


17 



Table 45. 
BOYS. 





Age. 






Gra 


de. 






05 

o 
-a 

"a 


al boys 
1 girls. 




8 


9 


10 


11 


12 


13 


14 


15 


10 


17 


3 


4 


5 


6 


7 


8 


o 
H 


o a 

H a! 


Number examined 


2 


9 


28 


61 


79 


90 


70 


46 


8 


2 


52 


103 


108 


98 


84 


0 


395 


854 




0 


0 


0 


2 


0 


0 


0 


0 


0 


0 


~T 


0 


0 


~i~ 


0 


0 


0 


0 






































Arithmetic 


0 


11 


36 


48 


44 


50 


43 


41 


62 


50 


29 


38 


23 


47 


68 


0 


45 


45 


Drawing 

Nature study 


0 


0 


18 


12 


12 


7 


3 


2 


25 


0 


13 


8 


10 


4 


10 


0 


8 


9 


0 


0 


4 


2 


1 


2 


4 


9 


25 


0 


0 


2 


4 


3 


15 


0 


4 


5 


Reading 


0 


0 


18 


18 


9 


4 


4 


0 


0 


0 


21 


11 


5 


3 


0 


0 


8 


8 


Grammar or languagijs 


100 


33 


36 


23 


20 


16 


14 


11 


0 


0 


33 


22 


34 


4 


15 


0 


19 


23 


0 


0 


0 


3 


4 


20 


15 


25 


13 


0 


2 


8 


7 


31 


76 


0 


18 


17 




50 


22 


43 


43 


41 


13 


35 


9 


13 


0 


38 


41 


29 


10 


32 


0 


29 


26 


History 


0 


44 


48 


46 


71 


38 


51 


37 


62 


0 


46 


64 


55 


39 


18 


0 


49 


38 


Average 


17 


12 


23 


22 


23 


17 


19 


15 


21 


6 


18 


22 


17 


17 


26 


0 


20 


19 



oNot reported. 
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Tabu-; 4G. — Di>ilikes. — Xew York ini.red schools. 



GIKLS. 













At 


0. 














Grade. 










































Total 




g 


9 


10 




12 


13 




15 


IG 


17 


3 




5 


6 


1. 


8 


girls. 


Kuiubci" examineil 


1 


10 


29 


58 


74 


107 


100 


49 


27 


4 


58 


125 


104 


109 


63 


0 


459 


















-= 




















Musio 


Q 


Q 




2 




Q 


Q 


0 


0 


0 


0 


0 


2 


0 


0 


0 


0 
































Arithiiit'tic 


0 


40 


10 


26 


13 


7 


6 


8 


15 


0 


21 


9 


13 


6 


14 


0 


12 


Drawing 


0 


10 


7 


7 


2 


4 


2 


2 


0 


0 


7 


5 


4 


1 


0 


0 


3 


Katiire utiidy 


0 


0 


17 


22 


19 


38 


20 


20 


15 


0 


9 


20 


46 


28 


0 


0 


25 


Keailing 


0 


30 


10 


8 


4 


3 


1 


2 


0 


0 


12 


7 


2 


0 


2 


0 


4 




0 


0 


10 


8 


9 


3 


4 


8 


0 


0 


9 


9 


7 


0 


5 


0 


6 


Granunar cr languages. 


0 


0 


H 


14 


9 


15 


13 


20 


4 


50 


7 


13 


13 


13 


21 


0 


13 


Geoerapliv 


too 


20 


28 


29 


22 


27 


10 


26 


22 


25 


33 


27 


14 


15 


21 


0 


21 


History 


100 


10 


17 


12 


5 


9 


18 


12 


11 


25 


14 


13 


13 


9 


14 


0 


12 


Average 


22 


12 


13 


14 


9 


12 


9 


11 


6 


11 


12 


12 


13 


8 10 


0 


11 



Table 47. 
BOYS. 





Age. 


Grade. 


Totalgirls 


Totalgirls 
and boys. 1 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


3 


4 


5 


6 


7 


8 


Komber examined . . . 


I o ll to 


9 
0 


28 


61 


79 
1 


SO 


70 


46 


8 


2 


52 


103 
1 


108 


98 


34 
0 


0 
0 


395 


854 


3 


0 


0 


0 


0 


0 


0 


2 


0 


0 


0 


0 




100 


33 


39 


21 


25 


9 


18 


11 


25 


0 


33 


22 


16 


6 


12 


0 


19 


15 


Drawing 


0 


0 


11 


10 


3 


7 


3 


0 


0 


0 


12 


3 


6 


0 


9 


0 


5 


4 


Nature study 


0 


0 


18 


13 


19 


13 


20 


13 


13 


50 


4 


20 


10 


16 


15 


0 


15 


20 


Iteading 


0 


11 


0 


2 


1 


0 


1 


0 


0 


0 


6 


1 


0 


0 


0 


0 


1 


3 


Spelling 


0 


11 


4 


5 


9 


7 


0 


0 


0 


0 


10 


8 


5 


0 


0 


0 


5 


5 


Graniniarorlangiiages 


50 


0 


18 


21 


32 


27 


33 


30 


50 


0 


6 


19 


40 


35 


33 


0 


27 


20 


Geography 


50 


11 


7 


3 


11 


8 


7 


4 


0 


0 


6 


12 


8 


15 


0 


0 


7 


15 




0 


0 


4 


18 


8 


11 


0 


15 


13 


0 


15 


9 


6 


14 


6 


0 


10 


11 


Average 


22 


7 


12 


10 


12 


9 


10 


8 


11 


6 


9 


11 


5 


7 


8 


0 


10 


10 



a Xot reported. 



Only Children.' 

Out of tlio 1,001 inclivid.ials described, 46 were named as "oulj^ children," tliongh 
none of the questions in the syllabus asked about such children. This suggested 
further questions, and Dr. Bohannon- gives the results of a special study of 481 chil- 
dren, based upon answers to the questions in the following syllabus: 

Give age, sex, nationality, and describe the temperament, complexion, and general 
health of the child briefly. Has he brothers and sisters dead? If so, how many ? 
Is he the first born? How long did the others live? Does the child go to school? 
Kegularly ? Commenced, at Avhat age? Get aloug well with other children and in 
work? How much time docs he spend in play ? The favorite games? What plays 
at home? What aro the child's besttraits? Worsttraits? Is he precocious or dull? 
Has he any mental or physical defects ? Name them. W^hat subjects best in ? What 
poorest in? What has been the home and school treatment? What treatment do 
you recommend? 

Age of parents at birth of child. How long had they been married at the birth 
of child ? Are the parents still living? Health, habits, occupations, temperaments, 

' This refers to instances where there is only one child in each family. 
2 Fed. Seminary, v. 5, No. 4, April, 1898. 
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aud i)ositiou in life. TIow many brotluTS and Bisters had thoy ? I'd they (hiotlicr.s 
and sisters) have good hculthf In so far as above rinestions apply, describe twins, 
the only boy, the onlv girl, and the yonngest child iu families. 

State" anything else you may think to be due to tho fact that they are the only 
child, ouly'boy, only girl, the youngest child, or twins. 

(Clarlc University, Vrorcestev, Mass., March 30, 1896.) 

Of the children, 381 are ouly' children, 51 ;ire only boys or only girls, V.-J :ire the 
youngest children, and 112 are twin.s. 

The average age of 134 girls is 121^ years, of 8G boys it is 11;^ years, and for ilio 
292 of both sexes it is 12. 2 years. 

Out of 210, 190 were said to be American, 8 German, o English, 2 Jewish, 2 Scoteb, 
etc. There were 50 of non-American parentage, 17 of whom are the results of 
marriages between persons of diffcreut nationalities or races. 

Tiioso with good health number 1G2, with fair health 98, and bad health 9i5. 

The temperaments of parent.-i are described as "nervous" in 131 out of L'.j;l cases. 

3UMMAKY OF I'OIXTS. 

These onl'y children are unmistakably below the average in health and vitality. 

Jslental and physical defects of a grave character are much more common among 
them, than among children generally. 

Tho average length of time between marriages of the parents and births of the 
children is so great us io suggest a pronounced degree of relative .sterility iu the 
etock. This is much more strongly shown in the mothers than in the fathers. 

The average age of tho parents at tho birth of girls is considerably greater than 
it is at birth oi boys. 

A greater pvoportiou of tho girls than of the boys have only-child mothers, while 
on tile other Laud a greater proportion of the boys than of the girls have only-child 
fathers. 

Nervovis disorders seem to be unusually commo:i i;i the families. 
These children appear to enter school later than other children. to bo loss 
regular iu their attendance. 

Their success in school work is below the average. 

Not so large a proi)ortion as of other children enter the public school. 
They do not joia in games 6o rapidly or often as do other children of correspond- 
ing ages. They prefer quieter forms of amusement. 
Slany of them have imaginary companions. 

Yeiy many manifest a decided preference for older associates, while not a few 
select yox;nger companions, and often from tho other sex. 

A large number of them do not have as good command of themselves socially as 
does the average child. Their social relations are therefore more frequently char- 
acterized by friction. 

Peculiarities in these children seem to be more pronounced than in othcr+i. 

Precocity appears to be tho most prominent trait. 

Selfishness is the most frcfjuently named of tho worst traits, while affection is 
most often named among the best ti'aits. 

As a rule the home treatment had been that of unthinking indulgence, whichgen- 
erally develops iu a child the habit of expecting concessions on all sides, and 
corresponding unwillingness on his own part to make them to others. A right 
appreciation of the conditions with which the child must be concerned outside the 
family life recjniros that he bo given ample opportunity for companionship with 
children of corresponding ages. 



BICLIOGRAPllY OF CHILD STUDY.^ 

In addition to the titles taken from various works, the bibliograi^liy consists of 
selections from tho following bibliographies: Bibliography of Child Study, by Louis 
N. AVilson ; titles relating to the anthropometry of children in a preliminary report 
on Anthropometry iu the United States, hy Dr. Edward M. Hartwcll; psychological 
indexes of Tho Psychological Review; Bibliographie dcr psycho-pLysiologischen 

'This refers to instances where there is only one child iu each family. 
^The author was assisted much iu tho preparation of this bibliograjdiy by his 
mother, Mrs. Angus MacDonald. 
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— head circumference, diagram.s, 1019-1021. 
Dull children, tables: American and foreign 

parents. 10l)7-l()G<S. 

— American parents, 1059 

— foreign parents. lOCO. 

— laboring classes, l(if)2. 

— nonlaboriug classes, lOGO-lOiJl. 

— not socially divided, lOdt-lOiJ"). 
Dull girls, all, table, 1072. 

— American mixed nationality, table, 1081. 

— American parents, table, 1073, 1076, 1077. 

— foreign ijarents, 1079. 

— head circumference, diagram, 1022. 

— laboring classes, table, 1076. 

— not socially divided, tables, 1077, 1079, 1081. 
DULLNE.SS arid dolecocephaly, 1(X)6. 

Du Boin RiiYjTONi), induction coil,llS2. 

— rheocord, 11H3. 
DucHiiNE dynamograph, 11S4. 
Dunning, Emily. 1112. 1157. 
Dynamograph (Duchene), 118+. 
Dynamolabiometeh (Fere and Boyer), 1170. 
Dtnamo-Meter, 1003. 

^ — (Cheron and Verdiu), 1185. 
' — (Collin), 1003, 11H4. 

— (Pfarre), back, chest and leg, 1186. 

— (Scripture), 1186. 

— (Ulmann), 118.5. 

Dy.xAMOMETRiCArj aosthesiometer (Verdin), 
1160. 

EuEr.MANN, M. Th., faradiraeter, 1183. 
Edgken, cardiogi-aph stethoscope, 1176. 
Education, great men, table. ];i94-1299. 

— instruments of precision, 1111-1112. 

— moral, im)-V'AM. 

— religioiis, 1340. 

Electkic apparatus, psychological labora- 
tory, 1201. 
Electric sensibility, table. 1181. 
Electrode (Er))), ll83. 
ELL1.S, A. C, 1312, 1313. 
Emotions, growth, 1328. 

— will, apparatus for studying, 12ti0. 
English towns, growth. 1118. 
Equipment of psycho-physical laboratory, 

1191. 

Erb, electrode, 1183. 
Ekgograpu (Mosso), 1177. 

— spring (Binetand Vaschide), (Cattell), 1178. 
EuiSMANN, 991, 1122, 1137, 1139. 

Error in measurement, limits to, table, 1191. 
E.STEN, Rhoda A., 1300. 
Esti.mation of ability, 1015. 

EULENBURG, A., 11.54, 1159. 

— (thermaesthesiometer), 1003. 
Eye-.mindedness and ear-mindedness, 1301. 
Eye.s, defects, 1030, i;iK). 

— German children's, 1132-1135.' 

— hair, color, 1119. 

Germany. 113;2-1135. 

Face, breadth and length, 1102. 

— growth, 1127, 1131. 

^v'orcester, 1101-1102. 

FAi'.ArjiMETEK (Edelmaun i, 1182. 
Fas-sbender, H., 1100. 
Fatigue, 1105. 

— memory, tables, 1307-1.308. 
Fkahs, study of, 1334-i;3-37. 

Feri-;, and Boyer, dynamolabiometer, 1170. 
Fere, glosso dynamoraeter, 1109. 
Field, E.,1316. 

FiLLIATRE, 1165. 

Finger, length, measuring, 1193. 

First born children, growth, Toronto, 1100. 

FiTZ, G. W., 1146-1118. 

Foot, length, measuring, 1193. 

Forearm, length, measuring, 1193. 

Franck, F., 1151. 

Frear, Caroline, 1333. 

Frericiis, 1125. 

Fkey (VON), hair esthesiometer, 1180. 

— sphygmograifh, 1173. 
Galton, Francis, 1153, 1299. 



Galv ANMOMETtn (Hirschmann >, 1181. 
Games, boys, moral education, 1313-i;{-U. 
GEISSLEn,'ll21, 11.38, 1140. 
Geography, ability, tables, 104:i-lft52. 
Gerjvia.vs, blonde, brunette, and mixed types, 
1 1.32-1 i:i5. 

— growth of, lCf)6. 

— hair, other nationalities. 1131. 
Ghosts, attitude of children toward, 1-310. 

— memory of, table, 1317. 
Gilbert, J. A., 1103, 1107, 1137, 1167. 
Girls, all. measurements of, 1068. 

— abnormalities and age, table, HKSO lOW). 

— American parentage, laboring class, statis- 

tics, 1070. 

nonlaboinng class. 1069. 

not socially divided, table, 1077. 

statistics. 1069. 

tables, 107.5-1077. 

— average, American parents, table, 1078. 

American, foreign parents, table, 1081. 

foreign parents, table, 1079. 

not socially divided, tables, 1078, 1079. 1081. 

table, 1072. 

— Boston, table, 1095. 

— bright. American parents, table. 1073. 

American, foreign parents, table, 1080. 

foreign parents, table, 1078. 

not socially divided, tables, 1078, 1080. 

tables, 1075, 1078. 

— cephalic index, table, 1005. 

— chest girth, St. Louis, 1098. 

— defeclTve, table, 1091-1092. 

— dull, American mixed nationality, table, 1081 
foi'eign parents, table, 1079. 

not socially divided, table, 1079, 1081. 

tables, 1072, 1076. 

— fears, table, i:]36. 

— games, moral education, 1343. 

— laboring class, tables, 1075. 1076. 

— likes and disllkos, tables, 1347-1349. 

— nonlaboring class, table. 1075. 

— sickliness, nature of, 1124. 
table, 1091. 

— sensibility to heat, table, 1005. 
to locality, table, 1005. 

— sitting height, Milwaukee, 1096. 

— strength of gra.si), table, 10(i3. 

— tables of measurements, 1068-1082. 

— unruly, table, 1091. 
Glosso-dynamometer (Fere), 1169. 

GOLDSCH EIDER, A., 1002. 

Goniometer (Topinard), 1189. 
Graphio method, 1141-114.2. 
Graphic regulator, 1119. 

Gl'.ATSlANOFF, N. A., l099. 

Great men, boyhood, 1294-1;2!H). 
GREENWOOD. J. M., 1108, 1282. 
Growth, ability, 1027-1029. 

diagrams, 1027, 1029. 

Iowa City, 1105. 

St. Louis, 1096. 105)9. 

— abnormalities, diagrams. 1034-1035. 

— age. 1129. 

— body and head, 1126. 
face, Worcester, 1 100. 

— body girths, table, 1325. 

— boys in Breslau, 1120. 

— changes in infancy, tables, 1321-1.325. 

— city population, 1118. 

— city unfavorable to, 1124. 

— colored children, diaprrams, 10;i>-1026. 

— comparative tables, 1137- 

— degeneration, table, 1119. 

— development of the senses, 1:128. 

— disease, 1118. 

— effect of population on, 1096. 

— emotions, 1328. 

— English towns, 1118. 

— extremities, length of, 1129. 

— face, 1131. 

Worcester children. llCO-1102. 

— first-born children, Toronto, 1100. 

— Germans, 1096. 

— Hamburg. 1120-1121. 

— head, body, 1131,11,32. 

— height of face and head, 1127. 

— infancy and childhood, tables, 1325. 

— influence of .school life, 1128. 

— insane, 1119. 
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Gkotv-th, intellect, 1;'»20. 

— intermarriage, 10i«i. 

— Kansas City, 1108. 

— lai)oring classes, 1120. 

— language, 

— laws, diagraui. 1.120. 

— Leipzig, il;J2. 

— limits of, 9'Jl. 

— liver, ll*-). 

— Milwaukee children, 10!)6. 

— nationality, ILJO. 

— iiose, 1131. 

— nursing, 1 120. 

— old age, 1135). 

— periwJs, 11-29-1130. 

— Poland, 1125-1127. 

— pul)erty,lf«;J-102t. 

Boston, 1()95. 

diagram, 1023. 

— race, diagrams, 102.5-1026. 

— reciprocal curves. i:i27. 

— Russians, tables, 113.5-1130. 
"» — Saalfeld in Germany, 1 124. 

— Saxony. 1121-1122. 

— sociological condition. 1126-112S. 

— truant boys and \V orcester boys, tables, 1110- 

1111. 

— unfavorable conditions. 1127-1129. 

— United States naval cadets, 1109. 

— woman's, 1130. 

Hair, children. German. 1 1.32-113.5. 

— eyes, color, Germany, 1132-1135. 
color, skin, 1134. 

Hair osthesiomoter (Von FreT).1180. 

Hall, G. Stanley, 1137,1139,1281,1304.1312,1313, 
i;S«,1344. 

Hall, W. S.,1324. 

Hall, W.S. (Mrs. -1,1324. 

Hamburg, growth. Il;i0-1121. 

Hancock, J. A., 1201. 

Hand, strength of grasp. 1005. 

Hand algometer (Cattell), UOl. 

Hartwell. Edward M..1350. 

Harvard University, psychological labora- 
tory. 1195. 

HASSE,P.,I>94,112:i. 

Head, breadth, increase, IKU. 

length. 1102. 

Vv" orcester, 1 101-1102. 

— circiimfereuce, ability, 1019-1022, 
delinquency, 1322. 

diagrams. 1019 1022. 

abnormalities, diagrams. 1032-1033. 

bright boys, diagrams. 1019-1021. 

bright girls, diagi-ani. 1022. 

children, abnormal, 1032-10;53. 

sicklJ^ 1(X^7. 

cc)lor6tl children, diagrams. 1017-1018. 

dull boys, diagrams, 1019-1021. 

dull girls, diagram, 10:J2. 

nationality, 1018. 

diagram. 1010. 

race, 1018-1020. 

diagrams, 1017-1018. 

sex, 101 0-1017. 

sickly girls, diagram, 1037. 

sociological condition, 1018. 

diagram, 1016. 

— growth, 1131. 

body. 1120, 1132. 

face, 1127. 

Worcester. 1100. 

— length, height, 1103. 

measuring of, 1192. 

Worci'Stor, 1101-im 

— measurement, i()02. 

width, method, 1192. 

St. Louis, boys, 1099. 

• girls, 10i;8. 

Health, great men, 1299. 

— range of, children, 1090. 
Hearing: 

— apparatus for study of, 1197. 

— children, bibliography, 1288. 

— defects. Umi 

— naval cadets. 1109. 

— normal roach, 1288. 
Heat, measurement, 1101. 

— sensibility to, lOte-1003, 1005. 
boys, table, 1004. 



Heat, sensibility, girls, table, 1005. 
Height, ability, 1028-1029. 

— abnormalities, diagrams, 1031-1035. 

— birth, time of, 1128. 

— boys, Boston, table, 1094. 
St. Lonis, 1097. 

sickly, diagram, lOtO. 

unruly, diagram, 1030, 1040. 

— British Empire, table, 1119. 

— che.«t girth, compared, 1127-11:». 1130. 

— children, abnormalities, 1034-10*5. 
sickly, 1038. 

unriily. 1030. 

— countries of the world, tables, 1137-1138. 

— degeneracy, tabie, 1321. 

— delinquency, table, 132:i. 

— girls, Boston, 1095. 
St. Louis, 1097. 

— head circumference, 1130. 

— Iowa City, 1105. 

— Kansas Oity, 1108. 

— length of head, 1103. 

— lung capacity, 1121. 

— measuring of, 1191. 

— nationality, 1024. 

— naval cadets. 1109. 

— North Carolina children, table, 1012. 

— puberty, diagram, 1023. 

— race, 1024-1026. 

— St. Louis children, 1090. 

— sex, 1022-1023. 

— sociological condition. 1021. 

— Swedish children, 1102. 

— Worcester children, 1102. 
Hensen, 1125. 

Hertel, Alex., 994, 113r, 11.30. 
Htldebrand, 995. 
Hipp chronoscopo, 1144. 
Hirschmann, galvanometer. 1181. 
History and ability, tables, 10i;i-1053. 
Hypnotic ball. 1U;0. 
Hypnoth: instruments, 1106. 
Identification, covtaintv of, 990. 
Ignorance of cbilclren. tables. 1282-1283. 
Ii.,L!NOis Society for Child Study, VMi. 
Illusions, perfumes, 1310. 

— taste, table. ilUl. 
IiM!TAT;oN in children. 13;>1. 
Induction coil (Du Bois-Eeyuioi;d;, 1182. 
Ir,'S.A.NE, growth, 1119. 
iNTELLfiit^'pand growth, 1329. 
Interests, children. 1347-i;!49. 
Instruments of precision, 1141-1:?04. 
Instrument siiakerS, list, 130;J-1204. 
Introspection, 9K2. 
Investigation, new lines of, 992, 9;!3. 
lowA City, children. Uitl-1107. 

— New Haven children. 1107. 
Iowa Society for Child Study. 
Irish nationality. 1094. 
Jastrow, J., ]rK»3. 
Johnson, G. E., 1344. 
Jones, Annie B.. 1112. 
Kansas City children, 1108, 1283. 
Kellor, F. Alice, 1112. 1157. 
Key, Alex., 1102, 1130. 1137, 1139. 
KiNESiMETER (Scripture and Titchener), 1179. 
Kline, L. W., 1110. 

Knowledge of boys and girls. 
KOTELMANN, L., 994, 1130, 1122, 1138. 
Kymooraphion (Ludwig), 1142. 
Labiograph (Rou?.selot). 1107. 
Laboring and nonlaboring classes, classiSca- 
tion, 1008. 

Laboring classes, girls, American parentage, 
statistics, 1070. 

— growth, 1126. 

— measurements of, 1055. 
Lancaster, R.. 1321. 
Language, ability, tab'cs, 1043-1052. 

— grammatical distribution, table. 1330. 
Landsuerger, 1122. 112.5, 1127, 1138. 
Langendohe, O., 1194. 
Lankastek, Dr., 1118. 
Lap.ykgogkaph, 1108. 

Larynx movements, 1168. 
Later-p.orn children, Toronto, 1100. 
Laws of growth, diagram, 1326- 1328. 
Laziness, lO-'M 
Lke, C. A., 1100. 
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Leipzig, growth, 11:23. 
Length, estimation of, 1104-. 
LlHAItZlK, yUi, 1118. 
Limitation of tlie senses, 1141. 
Lip movements, 1168. 

Loc.VTiON reaction apparatus (Pitz), 114C-11-18. 
LOMHAUD, W., 1177. 
Lo.MBUoso, C, V6'^Z, 13:23. 
LuuwiG, 1143. 
LuNO capacitj', 1121. 

— hoiglrt, 1121. 

— Iowa Cit)', 1104, 1107. 

— naval cadets, 1109. 
Maitland, L. (Mi.ss),i;m 1318. 
Mali.ino-Hansen, R., 1123. 
M.VNOuviaEn, L., 1192. 

Manual, labor, ability, tables, 1043-1052. 
Ma KEY, E. J., 1113, 1194. 

— sphygmofjrapli, 1170. 

— by transmission, 1171. 

— tambours, 1148, 1149. 
Marko, a., 1323. 

Mathematics, ability, tables, 1043-1053. 
Measurements, children, 990. 
Europe, 1118-1140. 

— head, 1003. 

— limits to error in, table, 1194. 

— list of, for children, 995-99li. 

— relation of. New Haven, 1107. 

— school children of the United States, 1094- 

1118. 

— utility of, 990. 

— Washington school children, tables, 105:2- 

1094. 

Memory, age, i;507. 

— drawing, 1287, i;i09. 

— fatigue, tal)les, 1307, 1308. 

— ghosts, table, 131(>-1318. 

— tests, colored children, 1316. 
Mental ability. See Ability. 
Mentai, acts, apparatus for study, 1198. 
Mentai., strain, cadets and soldiers, 1131. 
Methods of investigation, 993-994. 
—Washington school children, 1003-1004, 1013- 

1015, 1041-1043. 
Mil-am-meter (Weston). 1181. 
Milwaukee children, conclusions as to, 10i)G. 
Minds of children on entering school. 
Mirror liypnotizer, 1167. 
MiWA, 1140. 

Moore, Alice O., 1113, 1157. 
Moral education, 11539-1346. 

— adult influence, 1343. 

— conclusions, 1345-1346. 

— games. 1343-i:W4. 
Morel (De Tours). 1321. 
Moscow school children, 9:)4. 
Mosso, A , ergograph, 1177. 

— plethysmograph, 1153. 

— sphygmomanometer, 1174. 
Motives of child, plan of study, 1303. 
Motor ability, 1291-1294. 

Movement of hand, appai-atus (Filliatre), 1165. 
MDnsterbekg, H., M2, 1150-1151, 1195. 
Muscle memory, 1151. 
Muscle reading, 1162. 
Muscle sense, 1107. 

— apparatus (Mtinsterberg), 1151-1153. 
Music, ability, tables, 1043-1053. 
Myograph (Marey), 1150,1151. 
Nationality, ability, tables, 1043-1046, 1088. 

— abnormalities, table, 1087. 

— average ability, 1046. 

— growth, 11:30. 

comparative tables, 1137. 

— head circumference, 1018. 
diagram. 1016. 

— height, 1024. 

— Irish, 1094. 

— weight, 1024. 

Naval cadets, growth, 1109. 
Negative results, use of, 993. 
Nervous children, 10:30. 
New Haven children. 1107. 

— Boston and Milwaukee children compared, 

1108. 

— Iowa Oity children compared, 1107. 
New lines of investigation, 993, 993. 

— objections to, 993. 

NoNLABOuiNG classes, girls, statistics, 1069. 



NoNLAnoRiNG classes, classiflavtion, 100.8. 

— measurements of, 10.54. 

— table, Vm. 
Normal child, 994. 

Normal man should bo studied, 991. 

North Carolina mountain children and 

Washington children comi)arod, 1013. 
Nose growth, li;il. 
Ni'RsiNG and growth, 1130. 
On.JECTioNS to estimation of ability, 101.5. 

— to new lines of investigation, 993. 
Occupation and j)ain, 1163. 

Old age and growth, 1129. 

"Only children," 1:549-1:350. 

Optical and measuring instruments, psycho- 

logioiil laboratory, 1200. 
Paget, 1334. 

Pagliam, L., 994. 1133, 1137, 1138, 1139. 

Pain, ability, table, 1117. 

ago, sex, birth, conclusions, 1118. 

— birth order, tables, 1115-1117. 

— business men, 1163. 

— conclusions, 11 13-1114, 1118. 

— delinquency, table, 1331. 

— Germans, 1163. 

— left hand, 1163. 

— measurements, 1155-11.58. 

pubiicand private schools, tables, 1111-1113. 

— professional men, 1163. 

— Saginaw children, 1114-1118. 

— sensibility and algometer, table, 1162. 

— sex, 1118, 1163. 

— sociological condition, tables, 1157-1158. 

— strength of grasp, tables, 1115-1117. 

— temporal algometer, tables, 1111-1113. 

— university women, table, 1113. 

— washerwomen, taV>le, lli:3. 

— women, self-educators, table, 1113. 
English, 1163. 

— threshold of, 1103, 1107, 1114. 
Palate, height of, 1189. 

— tracings, il69. 
Palatograph (Weeks), 1169. 
Palatometer (TalV)ot), 1190. 
Palmer, Alice E., 1113, 11.57. 
Paralysis, trembling of hand, 1164. 
Partridge. G. E., 1;3;3;3. 

Peckham, G. W.. 1096, 1102, 1108, 1137, 1139. 

Peckham, .J. Y., 1118. 

Pendulum chronoscope (Fitz), 1140-1148. 

— (Scripture), 1145-1146. 
Pen.manship, ability, tables, 1043-10.52. 
Perception, space and time, apparatus for 

study, 1199. 
Perfumes, illusions, table, 1310. 
Periods of growth, 1129-11:30. 
Pfarrb, dynamometer, 1186. 
Philadelphien, sphygmograph, 1173. 
Phonendoscope (Bazzi and Bianchi), 1170. 
Physical development, standard of, 991. 
Plethysmograph (Mosso;, 1153. 

— (Franck), 11.5:2. 
Pneumograph (Marey), 1153. 

— (Verdin), 11.54. 

Polish children, growth, 1135-1127. 
POLITZER, 1:288. 
Polygraph, 1143-11 44. 
Portaulb square, 1 191. 

PoHTER.W.T., 10%, 1097,1009, 1137, li;39, 1321, 1322. 
Pressure measurement, 1154. 
Profession and pain, table, 1102. 
Psychical processes,apparatus for study, 1198. 
Psychograph (Sommer),1165. 
Psychological laboratory, bibliography, 119.5. 

— instruments, Harvard University, 1 195-1304. 
Psychophysical study, objections to, 991-992. 
Puberty, blushing, i;333-i;3;W. 

— cephalic index, strength and sensibility, l(X)j- 

10)7. 
table, 1007. 

— chest girth, 1138. 

— colored children, 1011. 
table, 1011. 

— dangers of, 1124. 

— growth, 102:2-10:24. 

Boston, 1095. 

diagram, 1023. 

— height, diagram, 1033. 

— North Carolina mountain children, table, 

1013. 
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Puberty, sensibility, 1000-1007. 

— SOX, diagram, Um. 

— sociological condition, 1024. 

— weigtit, diaijram, 102:}. 
Pui.SK. Iowa City children, 1105. 

— tracings, 1171-1173. 

— vessels, recording instrument, 1175. 
Punishment, 1:337-1:339. 

— children's reasons for, table, 1201. 
PtiUE science u.seiul to humanity, 993. 
Puui'osKs. testhetical, altruistic, children, ma- 
terialistic, i:3:3o-i;«2. 

QuESTioN.s in child study: 

Rirnard Club School, 1300-1301. 

— doll study, 1312-131:3. 

— fears in children, ];334-ia3.5. 

— moral education, i:3:39. 

— peculiar children, 1318-1319. 

— "only children," 1:319. 

— Saginaw children, 1114. 

QUETELET, A., 9«9, 993, 1121, 1127, 1130,1138,1140, 
1322. 

Quicknp:ss and accuracy (Fitz). table, 1148. 
Race, ability, tables, 1043-10.52, 1088. 

— cephalic index, tables, lOKHOll. 

— circumference of head, 1018-1020. 

— growth, diagrams, 102.')-1026. 

— head circumference, diagrams, 1017-1018. 

— height, 1021^1020. 

— sensibility, tables, 1010-1011. 

— sitting he'ight, 1025-102(). 

— strength, tables, lOlO-lOll. 

— weight, 1()2.5-102«. 

Reaction apparatus (Fitz), 1146-1148. 
Reaction time, Iowa Citv, 1106. 
Reading, ability, tables, 1043-10.53. 

— moral education, 1345. 
Reigakt, J. F., 1100, 1323. 

Respiration, concentration of thought, 11.52. 

— curve, 11.53. 

RESUiiTS of investigation, tentative, 1004. 

Rheocord (Du Bois-Reymond), 1183. 

RiQHTS of children as seen by themselves, 1290. 

Roberts, Ch., 998, li:}7, lUO. 

RoussEi.,OT (labiograph), 1167. 

Roux, L., 994. 

RussELL, E. H., 1100, 13.3:3. 

Russians, growth, tables, 1135-1136. 

Russow, 1126. 

Sabin, H.. 1:301. 

St. Louis children, 10;)6-1100. 

— conclusions, 1099. 
Sack, 1099, H28. 

Saginaw school children, pain, 1114-1118. 

Sanford,E.C., 114-1, 114.5, 1194. 

Saxony, growth, 1121-1122. 

SCH affhausen, H., 1126. 

ScHALi.E.v BE KG ER, Margaret E., 1290. 

Schmidt, E., 31;J4, 11:38, 1140, 1189, 1194. 

schmiegslow. e., 1288. 

ScHoi.FiEi.D, Bessie M., 1300. 

ScHOOii childrea, measurements of, in United 
States. 1094-1118. 

SchooIj life and growth. 1128. 

Schools, public and private, pain measure- 
ments, tables. 1111-1113. 

Science, ability, tables, 104:3 10.52. 

— its ijrimary ob,iect,99;3. 

Scripture and Titchener, kinesimeter, 1179. 
Scripture, E. W., 1107, 1179, 1191. 

— dynamometer, 1186. 

— touch-weights, 1180. 

Sensations, apparatus for studying, 1197. 

dermal and muscular, 1198. 

Senses, development and growth, 1328. 

— organs and nerves, models, 1193. 
Sensibility, ability in diflferent studies, 1000. 

— colored children, tables, llK/J-1011. 

— electrical, table, 1184. 

— locality, bovs, table, 1004. 
girls, table. 1005. 

skin. 1003. 1005. 

table. 1159. 

— North Carolina children, table, 1013. 

— puberty, table, l(K»6-10(j:. 

— race, tables, 1010, loll. 

— sociological condition, table, 1008. 
Sex, ability, 10:31.1045. 

average. 1046. 

Kansas City, 1103. 



Sex, ability, tables, 1043-1052, 1088. 

— abnormalities, table, 1087. 

— head circumference, 1016-1017. 

— height, 1022-1023. 

— pain, 1118, 1162. 

— puberty , diagram. 102:3. 

— sitting height, 1033. 

— weight, 1022-1023. 
Shaw, E.R., 1303. 
Shaw, J. C, 1304. 

Sickliness, colored boys, table, 1092. 

— Copenhagen and Lausanne, 1134. 

Sickly boj's, head circumference, diagram, 
10:39. 

— height, diagram, 1040. 

— table, 1090. 

— unruly boys compared, diagrams, 1039-1040. 

— weight, diagram, 1040. 
Sickly children, 1030, 1037-1040. 

Sickly girls, head circumference, diagram, 
1037. 

— table, 1091, 1124. 

Sight, apparatus for study, 1197. 
Sitting height, measuring method, 1191. 

— Milwaukee children, 1096. 

— naval cadets, 1109. 

— race, sex, 102,5-1026. 

— Worcester children, 1103. 
Small, M. H., 1310, 1.312, 1345. 
Snellen, H., 1346. 

Sociological condition, ability, 1007-1009, 1015. 
tables, 1008, 101:3-1045, 1088. 

— abnormalities, table, 1087. 

— average ability, 1046. 

— birth, time of, 112:3. 

— cephalic index table, 1(X)8. 

— growth, 1136, 1127-11^8. 
unfavorable, 1127- 1129. 

— head circumference, 1018. 
diagram, 1016. 

— height, m>i. 

— pain, tables, 1157-11.58. 

— pubertv, 1024. 

— race, table, 1087. 

— sensibility, table, 1008. 

— strength, 1127. 

— weight. 1024. 

Sommer (psychograph), 1165. 
Speech, defects, 10:30. 

— mechanics of, 1168. 
Spelling, ability, tal)les, 1043-10.52. 
Sphyqmograph (Marey ), 1170. 
bv transmissi >n, 1171. 

— (Philadelphien), 1172. 

— (von Frey), 1173. 
Sphy(;momanometer (Basch), 1175. 

— (Mo.sso), 1174. 
Sphygmo.meter (Bloch), 1174. 

— record, table (Cheron), 1176. 

— (Verdia), 1173. 

Stand.\rd of ability, objections to, 1042. 

Stetso.n, G. R., 1316. 

Street, J. R., 1339. 

Strength, arm lift, Iowa City, 1104. 

— hand grasp, 100:3. 

birth order, tables, 1115-1117. 

bays, table, 1004. 

colored children, tables, 1010-1011. 

delinquency, i:J31. 

girls, table, 1005. 

naval cadets, 1110. 

North Carolina mountain children, table, 

1012. 

pain, tables, 1115-1117. 

call, tables, 1010-1011. 

— sociological condition, 1127. 

— wrist lift, 1104. 

Study, children, through drawings, 128,5-1287. 

— man, 1141. 

— overstrain, 1100, 1108. 
Suggestibility, children, 1310-1312. 
Suggestions, force of. 1106. 
Suggestion blocks (Gilbert), 1167. 

SUGLIGOWSKI, 11:38, 1140. 

Swedish school children, 994. 

— height, 1102. 
Swift, E. J., 1340. 
Tablot, E. S., 1189, 1101 

— palatometer, 1190. 
Tambour (Marey), 114S, 1149. 
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Taylou, J. S.,1347. 

Teach i.it, influence of, table, 1340-1:^41. 

TE.MP'iiKATUnE spots, 1(»02. 

Templk algonietcr, see temporal algometer. 
Temtoual aleometer (MacDouald), 1155. 

— pain, tables, 1111-1113. 

TiiEKMAKSTiiESioMETER (Eulenburg), 1003, 
1159. 

Time markers, 1148-1149. 
TiTCHE.XEH, E. B.. 117!), li!)4. 
TOIM.NAIU), P., IIH. 

— anthropometer, 1187. 

— calipers, goniouuiter, 1180. 
ToiiOic (vo.v). A., 1191. 
Toronto children, 1100. 
Touch weights (Scripture), 1180. 
TiiEMBLiNO, hand, paralysis, 116t 

— tongue, 1104. 
TiiKMoariAPir, 1393. 

Thutii for its own sake, 9:'>:J-99;;. 
TuNiNG-fork st.and, 1145. 
Turin school children, 994. 
Uhmtzsch, 1121. 
Ulmann, dynamometer, 1185. 
Unconsciou.s movement. liSJ. 
United St.vtes, measurements of children in, 
1CK)4-1118. 

University women and pain, table, 1112. 
Unruly, boys, height, diagram, 1036,1040. 

sickly boys compared, diagrams, 1039-1040. 

table, loot, 1090. 

weight, diagram, 1050, 1040. 

— cliildren, 1031, 1035-103(5. 

— girls, table, 1091. 
Vahl, 1140. 

Vazhnoff, tables, ii;J5-113i). 
Vekdix, Ch., lltil,1175. 

— sphygmometer, 1173. 

Vernier chronoscope (Sanford 1. 1144-1145. 
ViKRORDT, K.. 1121. 
Viucno w, R., 997. 113.M134. 
Vision, naval cadets. 1109. 
Voluntary motor ability, 1105. 
Wahl, 1133. 

Wasiierm'omen .v.id pain, table, 1113. 



Wastiixgton' school children, 996-9{>7. 

— abnormalities, 998-999; conchisioaH, W97-699. 

— North Carolina mountain children compared, 

lOl-i; special study of, 999-1(112. 

— teachers, 997. 
Weuer's law, 115'r. 

Weeks, Dr.. ualatograph. lUi9. 
Weight, abifity, 10..'8-l(i2!». 

— abnormalities, diagrams, 10;i-t-1035. 

— appreciation of (Galton t. IISJ-1 154. 

— Boston children, table, 1()94, lOlW. 

— British Enipir(>, table, 1119. 

— countries ot the v/orld, tables, 1139-1140. 

— degeneracy, table, 1321. 

— delinquency, table, 1323. 

— Iowa City, 1104. 

— Kansas City, 1108. 

— nationality, 1024. 

— naval cadets, 1109. 

— North Carolina mountain children, tablQ, 

1012. 

— puberty, diagram, 1023. 

— race, 1(K»-1026. 

— St. Louis children, lOSti, 1097. 

— sex, 102;i~l(123. 

— sickly children, 1038, 1040. 

— sociological condition, UUi. 

— Worcester children, 1103. 

— unruly children, 103ti, 1010. 
Weissenijero, S., 1127, 1128, 1129, 1130. 
West, G. M., 1100, 1101, 1102, 1137, 1139, 1323. 
Weston, mil-am-meter, 1181. 

Wilson, Louis N., 1350. 
Wilts E, MissS. E.,1312. 

WlNTiilCH, 1121. 

WoM.\N, growth, IIM. 

— self-educated, pain, table, 1113. 
W ORCESTER children, 1 100-1103. 
Wreilind. 112;3. 

Wrist lift, IIW. 
YoDKii, A. H., 12!U. 
Youthful degeneracy, 1321-1324. 
Zhek.munski, M. S., 1288. 
Zola, Emil, 991. 
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